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SA,££'ft<tt9'T< b**y 

Randam Access Dictionary 


cpu txtb^mm (94 -r=>4 9 tct) 

— 9 <r>*> 0 to <n-nm. 

Atatinst cpu <r>m-cr-9 *&**£■, 
OxL-oT Li 1 t, 9 4 Z >9-<nr«‘\m&i&£ &<VX, 
r- 9 un-iz 2 *<?>m^mt:m'?xiit 3 azLi-t. * 
i. -5 tc<r>x, c. £ i U £. 

i-f CPVfrt, r T-9*<ti ?kj t 
(0®) *tU=l£tfcA;ljJS$(i D/A 
t t t C(BKD) r r-9 £ffiUi LJtij tK 

o«I§-£ffiU, (0®) «¥-**«* U CPU** DATA 

data *< m (®o 


• RAM£ROM 

-v^f 3 lie *>* 1 - 0 '* X * IJ - 1 C t, 

aai'i.'lit*', CPUJ'-ra/fA^i:, # 

^JiAfcSSAffiUA'TS 4 RAM t, MEAffl L *5l+*r 

*6* ROM 

ROM t 14, Read Only Memory W»&T, /■>— K"> * 

zntzib, icfliSi'KO i — 3 : 
K^, ffiC'ffioT'Dr^Afcuft.Tim 
IfttIH#* *&»?■«■ 6 k SC, 

x-* -**&*> *t**, j- 


•□ — K 

w ASrte U £Sco:j — K «<#$-$- 4 «oa», V'* 
^4 U'.Bv^LTKSAtJtKifi.Kit*', Tlw 
-e 60 U x h £»lf *T. 

®ASCII American Standard Code for In- 

formation Interchange (7, 8K-/ H 

'i SCT 

©BCDIC Binary Coded Decimal Inter- 
change Code (6t» h ) , #3= 

©Baudot ( 5 U y h +Up/Low) A£3=, & 

■¥ 

®EIA the Electric Industries Associ- 


r T-9 frffiUi Ltzi j (©') j (®')tO 

(BloirOiT. 

9 ^AfHij^s-cto^ira^ttT-r. 



P-ROM ** 

*0, ?fetl»I*Tf,*Jiih4E-ROM UOit. 

RAM t 14 Random Access Memory coag-T't'* 1 , 
RWMtiKV^t. RAMCI4IU#i&<JC 0 -7 U y 
W»JiiA)*'£'S 4 ;/-(t 5 .y^Si, £'£T*v> 
X 9 r -f y 9Mtfi, 0 * T**, f*#(4 >; 7 P -y •> iffl 

o c, (s^n# 

R 8 ) 

ROMi:t4*', RAM CUT, > * 'I IC *5 It*® 
£W h tt^xa <'*'yf ')-• 9 Tv -Tiz + ifr 

l4®*co8'JtL* J: ^^Tt. 


ation numerical standard cord ( 6 t-y hl-'J'SC^ 

ift? 

©EBCDIC Extended BCDIC (8 tT -y h), A 

'hJCrt&T, 

A 4 ;(><OI 4 EBCDIK t t> •) , 

©Hollerith 12 fy h 60 *- K -»±r /U =* — K 

©IBM Selectric Correspondence Code ( 6 tT -y h 
+ Up/Low) d'XT, » 3 = 

©XIIS Japan Industrial Standard (8 tT 

y h) ASCII tfH'A 3 = *) 

K*** •) 4 T. — K$Fi 4 =>- K*£ 

—to ®i § a-ttwis^iEScm-c, 

i:ft— 


Computer Hobbyist <T)tz&)<D 


Interface 


■v -f 3 CPU 4004, 8008 titft 

A, 8080, 68004 2 Si£ 

-CliK y h • X7UT16e y h, 32 1 ■/ E -e > > 
£-7 < I)70d7’d/ 75 4 7 frKPg 

iTir, «*IWC«5*ai'afeA, fr'JKio-C 

a hi » t, <k % ic l sHt ? it r sa ^ ^ s t m #itt a* 

iSUiL, 1ES«*fc»io t a* ) 4v»li:af y icliifc 

Jii 

w«l» *ATV'*-rk«Al&Httw-} 4 0 144*14 0:fe 
SWUffclWfSLT^* i: felilHU J: 0 (i 

3 < *0, (® 

tTCT^ 'l/jflJ, 200IU±W3 Vtfi — ^ • 9 9 

-r****), y-7-(,*s:^< 

*>an#-ct)£fc*ifc,fc 7j- 0 *Ai4 3 > tr i ^ r 
■5 $ < i*>- 
Afr'MEfr L$r < T 6 §{£»=&*£/,£ ATT <5fri. 

SsUT-i-tfA**, A 7 4>L:i*5$-a , 4 < $:& 

set. 

o<s;t. 

0V7 (■ i. 

t n-5 4 7 S ItAI 7 tfiTtir'it. 

c*i-a*A5fc. 

<flt9T-ra*, 4-014, 

au+t* 4: i t tt t* «■ w o &*■ tcifi a juto 4 * if r * 

*4. ZtlttiLZT- hnftff 

-?-f37 

4 0 14 5^3 >4».SU-Cft»4jl«6-CS i Lfc**. 
«U£TI4W 

ilfi'Iv'vXfACLtKii t#i«it>rv»4 
f. 4 CO 4 7 KtKr-MZlziQ-ifzmtf-CZ £**if 7 ** 


ft 

(PAX ELECTRONICA) 


(0-9 Li L 4 7. avfcTxL 

-?x>(sg^;fr£ftllitf> ti'J t, 

0^t‘i-^7< Sco^gW^A. 

©4- 4. A 4tX;Am*iffi^cO't J ^tt-CJtaa-f-S A. 

© g ^ <0 jg S «■ *M+ (4 L T if I8w « (t i* L * -T * A. 

<n 3o«^ •< i> (iwt 

-t-**. Sf£«o 3 *>;£«•££ IfcKAttHAIIoT 
V'iLfc. AS3^ta-^TI4, 44^ieu r l4fES 
is^i??W4*^CI4, f^-7*-( 
xa'Ifa-tctflSa'&v* t v> 7 £ fc Tfc9-fc*g» 0 *> 
Aiti^iK- Ewat^Ct^^rd-fUfe. fc-*> 
**-?■> a > a^i)R(4i 

* t- .»*» LRKiV'iiLii. t«£ tf H 1 IC 

Sti7 I zV\.m<r>4 >9-~? *4 x3S^-a*LSIT*te5e 
S4trv'’4<0-CAai4i4LtMIBl=-&-7 iS>itt. :n 
i7 4-( ^^-7x4xffl<0LSI^f7 ;il:4ot 
W&tC'''S Ci'x'f ^**l-7Wf- yV-t‘fi-i.'S60-Ca 
fts-f* 014**1.4 OJMIHiftK 4^tvHc.fcls 
*941\ (LiiTifcfta'TSfcfc LTjfcfcjtAi L 
4 7. *OjBK— m. MPUI4, 91 Lg 

<, trr^w-r ^A'fiAgK c ttt tarn, a 
tc4-a4:X f- K fc A A t 

Srfc&tt.* <. 

+MWtf-f 

a y Kx-^a»t#i-ci>4i>ofe*STi4, r 

-#-n 5T.4 

3 v f xx - ? w#fe*®**1-KI4{ti** ti 

SffliJS-r^ U-C4J < La*. fct» 

0 I 


6800* mid* -i > 9 - 7 x 4 7. 
(PIA (6820) i6800tff)®«() 
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tiZiKmrvfjismmtvfv'i Lii. 


h (i-9-tt/c^*'' J: t' 

^?-7x-fXi»LSISfoys 
t(±A*ffl«o,+;- i- tttifim 
<nrn~ h fcJSiJ^fc H0fofifD;iTt. r-tziti 
*LTl>4it, A*lcfl|OiiA**Aor-«^T K U 

x*''#-v.'H#, 7- K^irr-^f- 

hfr, -»lt/i^*''J:v.' 

SWX& xo&A*, 2 ofc *> 3 ote&f, LSI 
0>I/Otf-h * loS,T, 

T-* 7 4 >&mif''<4 x«7P kXif-7 
Jj-ttiif «fc I'wr-f a*, xwjs^^v.ftiFciiT 

K U-X-C*4*\ T'-^T*4*‘^^|SlJ-rS60A'*pj 

frWCw*.*, 2 o#»H- * £*«.}: T T1-. 

♦fMPUTf^-rfr^-j t L*t'**''j:v.v 

*itTO Von Neumann I?(X> 3 > fc* ^ — X (i, f^lj *_ |£ A 
Kx>|g^|^ fc t t cor-* 0 

il-L, iLtv-faXit^cHijjjfiliJwe, -S> 
(40, Sf^«w5iA^5i«LTtti.»r3>f J .-^r- 
* o m ^ tarn u ^sn <x> ga t t *> i 

m±60 J: -7 tciLtg,\z4Lr>X, 

^SiSOga^D > h a-,\,-t& £ -} *!£ 
£•£#*. t-t. 

•bxtati<7)±i¥iSi 

0 2ii, immAai*, 

XX > h fflco-^-^AS & v Xf a«0-Td y ? -pf . 

^A*tXYi^3-X-ai*S|5{i, #«<x>A/D& 
tXD/A^* Sr L T n T 3-®co£t i ii^ft.5 x> 

L4LX, ATj^ii# 7 — # X ?{::,}: £^-?? — >co®{ 



04 cpu t TVf^xrn' 

05 gBirOT-f >H-7^4 X 



OiAAt, 

-7x< xc-jorssjt. 

» *}-ii / 7IZJ: &'<?->Jlno&Ar)7'a .., 7 W 
S-03tc^Lii-. 0 4 &tx 0 5 •£$.-!*)$ T- 

■t. ili'ixtiitiSLTi'it#, - > 

£*f*Wctii>WgtL i-f. 5fe-r, it&r'Sx^A^Jiu 
fc^Li Ut*. 

PSft^oTl.'4-f. S4*7-*X7?Sl3f»(|ftJ 
4 fe <x>fi*H li $;£ L r flic 0 m -f- 7 1 1- 4 i; bb bjj t £ n x- 
£< SioTL* 7 
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*f*co 2ffico{i^, 0*0 3^7 

t LTfBJlMLL £ 7 tiftA-O'Sco-Cf. <kiz- E-603 
b 7 ht BoCf’s-KtTV'iti', iiiiiffl&K 

J: 'iXlt'i't + ') <r>£ ZT-S. t> 0 i f V 8 b * j 
Mcf* w t^^x-bh tfafcLtztMifr. :n?3 
- K S-^SBT-t* w i: tc J: -? T CPU wftta.*‘e< £ 
-o-C^SIRT-r. BS^^ini-iKtSIlifSrm 
x 128«jBl*(c^-ltT9C*) iiXtH'S eo-ei-**, ^1- 

o*i-. 

■*#•’>>• K • S' y-fe -t t -f U£Bfl 
Lit. #a. X* J: 0 

OT-e^UltL < #I£L* L i 7. 

Silfp-t£t''<t xx>» auoo 
*>£» 200 i&l> #> t v^-7 it X-C^fW't 

^■S^**X$T-CPU ic{>ftffi#'A'a'-5coT-|I16 <r>i. 
iCLiLfc. znJimi? > b i - ? fH* co i, 

ftfifjufflffl-t* Cl t#T$ if. 3 V 

t"i — ?• 3 v h D— ^^?-*»ltri'5^<60AtC^Vv 

lift e, tifz<?Uii)imtti& *> Z z fc, mif* 

+ !£*>-£ S L . X 7 t K-*5> 

^6 b — /K7> 3 > h 3 — /U & tf5:5fc& t I-' -5 c. fc, Ztht 
SWS ti&m<nM¥i>‘®m-C*> UKULTU:. 


mtmnnvzMkmms Lit. h 6 coGPiistJiffl 
t yf — y^-x-C&tlk LXIi, 8 b 7 h wri? ? 
;w . Tf h**loC0GPI*'f>16b7 \ <r> T V 9 >^7 *J 
1 - t f'-#' u-f't 7 1 o <n GPI tf fti X ^ 

if. 7-(3^t7<5^, ; C i -CliHiBSX) LSI 
<n&iai%-Kk8.^*+. z <o DO co b t K . -7 tc 
*<£'<x K?t ^*-li, ttffli£CJ:7tlijl< X fcflt 
^i-£/L. fli^co^fjgfctJiBflLif. 
o X^CtMBCO^fc 5>a- /W*‘* 0, til 

&&«T—9'Wk9 t^FoTioif. *i]fWL. i 
T tt4^ ^ i — /wcof'— ? kVXiOTl'i'X 
£CPU^f>rai£L, T K wx-'<xic&ffi LT, 
7 “-? *&^tcvV7.9 clSIftLit. 

r F>x«.f 3 -f‘li, g-v-^x 
^&RS(^x?-feu?h)KioTit&.b*i.!> 
cor-, 8 b 7 h nr H wxltsr- 256f®«ot'-^ • 
ui?xt £lf:£f £ >1 t#X-$ it. 

0 S'J'-fetft ■•>*«*>&« CPU'MJlSgti Li-* 

/l. 3>-bi 

- 9 frh <r> r- 9 & h * z> 7 o 7 9 1 = *t l 

S^-CS 5WT-«iSLtV'JIRTt. 

© r— tl±, 

X •£■ 8 b 7 I- Tf&S L £:?*, 16b 7 h TAtlZ Z 
t i:«ri)it. Islt^^i-vUcMlt-CAn^Bf 
icli, fx>«|5«T Kwx£tt5Ef 4£>Slii>9 i 
-<irX. ■f-w^ -f A • f + — h$rH17 Ic^ Lit. 

1*1 135 Xli ^135 X) 7 a 7 7 T'lk 

afuit. 

IU±w X 7 v t-7 i t 

wu* L&iaftfcnitt, ■mmnmnnm.A-fit, mmr 
^^iHWtlLtT K^'-t XX>#i.^|=ov»-C|jiBfl 
t4;tCLit. 



MB 

TV*f 599 * 
WWW 




<1* L*tf)t-> 

T-7^ *.T/gtz fcitaLteAfe J: 7 


-?• Cl -c^. tc tt & <r> & ±<r> |«]gS T-r 

I tiiti, CPUco#li&j£x>LSm 
ffrcoisA'If T3 x Mi£A£-CT ** 
otKit**, --#, I/O co # (i i:* 
iTLii*. ASR-33 co J: 7 ttx 


^i"ty R umAr-m^t Ltiii: 
lillit?Jtt, *?V»v»l5„ B* 

jntxv-H;, La'kUfcA- 
i: « 4=t8:T «• L tc n X*? Z tt£lt t 
Zt-Cfritt. *li *)&'£&&& 
XLTi>4f wzmmt z <r>wT 
•*+ ^retoT t .© 

+£-«oe*T wetis 1 ) 

L<70D3>t'l-? 

c9r'.fX7V>f:?-s LTco 

ifKidit. 

f^xri/O-St^iiLt 

aE«**!9Ap c &co* - y h**15^n©)® 

t'MJlLtKit*', «Lv'B* 
«r-?f a r»fti:kTrii, tn 
fwi < ffiSTIi* 9 i-t i-A. 

^0i®^hL7tTVr-f X-/H co 
gSli'M <1' — 7W P-ROM 
LX, ''- h-rr *Tcr>$tSii-£T£m 
&m<) ¥*6*t l Tisift li Lfc. 

■f-cotSM, 7>) > MS— tfcr * <n 
mt3:X*W®i-zmt><X-£, =>x 
hi>m*LXj» TJPm-RCPU SB IS 

ISf'^ppT’"f' co X'OcM L ic Ittili tc b 
* ^SB^Ii^JSl ? ft X IS n i -t 

If, ti* b <mi>&Jjtcl/0<n — 7 

iz%z>mu.mnxL t 7 . 


+77## • 3- 
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+ +■ -y 9 9 

0 1 I *rV 9 9 <F>^- K 
T/w7r^/ht» 

3= ti— *ftco rtJIReo * -v 7 ? 9 V x. * 

u-?m IC W-tti-f, ASCII 3 — 
KtlfltT fi'XCU -twftfewie 
^•(cov.-cii, i ofc < it#x>,g.v' 
o < i *cor K wxjaiSItt 
t'i-f. muntXI^C&Cteffl 
S<x«.m^A<, Q n 

Hr i; i?-f-)\,*c h «ott. 


KfiiCLtt P-ROM £|£L«! 
i.T^^liff¥lc, f&USnT <>* 
Its ii-e)?ztU3.£J&a;i£r>X 

-C7^^W3 - KSiH^£ 

*£*<*> W)f 1 MBi«E 

02 C^S$W^rH]*S0S-^Li 

«SB^03i:*Li Lfc. 

i-fr'-^ao~a 5 tC J: ^T64X^ 


* OT * S * * 7 ? * &MI£ 
tzit. ikfc S N 74151 Wf - ? -fe 
ly***MRKL, SiAtt>4tL 

* 1 fc , ^JHES&Ali * <0 K y 

h *>W#[bI 8 K -y h 

'IfSn^n K -y h 
5 h*y 

x£A*L$:< S N 

7493T-8 K-y hfog-® £ # 

fB5i|LT-*S^rtCcoJ: t Kfr-sTn 

it. 

<fctc«l8 K y h £*.**> + &£ 
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ft A Mkrtich <n 8 K ? h $ 

WltWv&XZ.* ^ >lit. 

Z< 7 ) & 7 izL X323c^ <r> L, if 6 o 

8 K7 * L 

X Z tlXT V 60 j£Sc*& l 
*'**•7 L *> tt Tt *> 4 *¥|S]»Hf 
J: -jt 

f-^-fei^^^JL ! fii;-t7 h LT 
32X^60 -T. 

C. CO J: -j (c L T f'— 9 £ -fe w ^ * 


* Ls i T'H*> L **■ * 4 2: <®-fr 1*32 
m <r> x **b* l a ? a s a 1 1 x- 1- . 
ifc, ^tM0<^6ofrw 
s--ifB*LaiL*-r. ■a-jaiaM 
B **c. <n'n i/i •? > h l r is o , 32 
if T'2:S|5<03:3:a«x a* f> 

J; 7 (cfroT 

V'i-T. 

0 4 c T V KB* L 60 

¥&«*SSUU;. Zhf^<r>i 


o lc32 x 32X^t#ftSct 

T V aft:<O.J#^iW*P# 
IBia'ifcSfcAlzpi-'M Kfi^LIti* 
aT285i|i; Sr^T Li i'it. 

''- KSrt) o £ 

6op,ie(i:»-yiT- § * t * -tt*, 

X £ h fig '7 is > -/JU X‘i& r? X (- W T 
Vf< xfH £ft3.&60**^Hsi(7>H 
tfi)X~ti!>' b'Jf IHi'M 'J $■#$» 
lc1sgafr< 
if < c t fc L i + . 

i£ £X Z. n \zz<r> s *.') <n 
r H u- X li CPU 60 T K u X t m— 
$ISIi:*iit4'ii, x'-^60f* ; S c 

<) 60<®B!S(J 

$^0 2: <-» f T-t. 

^Kiat:B*L*ri-^6oa-ci-#'0 
2 60^'— K**TTtt— «®14~16 
if L 3: -£X,. -Cfiif o ^-,-C 
32if^B*LmUTv>4 607!)‘t6>f i, 

a ? t ® a h w * i i t l x m x a *» 

lt£tt7t-*.-x60j: f ic«j>o < ») 
t -h^TIo] CX#i.^LTv>4ijlfC 
1\ 


*3 X-f Xfl-f 


i . * t a 

flt28£3:, «&32if <0 896 =£ 

2. Sl^coa*! 

64«*S 

3. 

5 X 7 6) K 7 t- >4 

S^COX^EIJ 
4 - 607^-bX 

CPUrt<0>^EU-«rDMAl; <t 0T9-bXt ZHH 

5. a * 

7 7 h fc«JMr^-KCJ:-»T*apra 
7-f J-'C'ftffl, » 





I/O 


J: -5 izxv K wxfzfr£x* 

m-«r=Sc < t 6H«ffmf£<7>32*T*l!fc 
Lihtm&BimizK&bi-rT-r. t 
<b*>/CSit:i5]#j-y-7 = zmffii-tux, 
*> 4 ft »fil TiBj® * »jt ? -* ^ » 

CPUtTVf-fX^U-ftW'f 

>?-7x-fX 

EM-CfcfcA'Ocoj: -5 IzcfcgSf- 
B*Laj?*i4 3=<77;f<E ') <r>?—9<n 
7 K w x li CPU <r> / <e i; cor K w 
x tlsl-^ffit-* •), #J*(i 100 0 

000 0000 2000) A» 

b 111 1111 1111 (* 9 9 *3- K 
3777) 

@5 SrrfeAT?'->f^«OTVf' 
-f X -r u -f <77 S $ i* *g|S#*‘ ( A ) CO 

J : -5 £'<777^ '), * 77? 7 

^* 1 ^- 7 , TVf<X 7 ’l-f • 
K^'f-riai&a'U'fcoco-fe.y hA* 
t>i:ioTLi'-)Tls?, r-9<r> 

**t Kcim&a cpu f* 9 co 

PIA (Peripheral Interface Adapt- 
er) *fc«I/OiK-hE'J: 
r .A *')£')- K/9 -( h L It ft 
I** 0 i-tt/C. 

L fc ** o X a J* & *< f- - 7 <r> «? 

1 t 1 lzt%fflfi<frfri), ifz'.'t,*.' 

V/7) X^btclltUXte^te^tz 
th, «*E ') - K/x 1 htiii 
**#i**ft t^ix 

Mtoti-i- r. 

*SSt-li(B)«i -) iz CPU ft 
IZ * 4 A <E ') £ DM A (Direct Memo- 
ry Access) IZi oTCPU<7)*tf(Z 

&*#£&ir?1*. ittSM* ') < 771 * 35 # 
* r ^ -t xt 4 urn zm.m l t t» * 
xrw-f 

U:i>f-7 £-t<77A <E ') w#Hfelz 
AfxS^ttT-^t'SOTi-. (f£(iDM 
A*<g®>ffllz£gB^-C < ft 4 <77 T" 
-f) 

h « AHi* 

nv7^Jot<tiL(t<tt 
AitL, ^i-CX^S-8*-rAflt<77 


Hie P-ROMroa-r-f >?M 



mi t?*-? ■ r-j*<n7a- • 
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33 + + • r< xru-fOTMfiFrp 



TV dWSLaj-ttfc^aHlfiZ 



-x'-f XT’P 

•Y £, J: 7 B i o i iS*5 

it L t r- a -7 -> v i= {, is® r s 4 

*3SS<7> DMA 355=t 

M 6800 MPU icli DMA nfeit 
LT, 

®Halt«^tc± 0 MPU <r>%irr%: 

©•♦M 9 Pi £31 

9 £7?-te 

©^ 7P f- T” P y 7 X DMA (C i -o 
T0i, 02 J: 9 40nsecl|lSC9l£t'^'VWX 

C„ C a £-3< 9, ;atn'7ltL* 
h7'f7f-W < 77r £S!j#* LT 
7t'l £ T :? -fe X 1 4 M) 

VX±.<r> Z-rxnfjm^i) 9 *T. 

« 1 C£<75't4#g£^LTiJ§ *-f. 


«-> «9-C-r 

10"'- h* ^ 9 0 

li®£SffltJ*i:LiLfc. If* 
iiiilwx * 9 B^B A & ± "7 

& <fc -5 I- 12 2 
<7)£\Bi3&mr>T— ?'<z.lzit S N 74 
75<73 7 V f££i'ilTi) 9it. 

* 2 B DMA £73 ? f A ?- x - h £ 
^Lii-. 7K^^l7js^£f'^ 
X7H UTt'iia.CPU liffjt# 
»B*9i-f. (#964j/ses) £ L X 
<*(73 64/2sec -CTVWtK-VIbUW®^- £ 

0< oTV>4RBC CPU £*i !!)>-£ i 

■t. 

zzxmmLKt< xutttitc'-'n 
(i HALTfl^ £ *> It X -f <• IC DM A 
(73T K P X • ^<X^(7) h7-f xx- 

h • av b o-7P • r- h £i)i*'L 
run cpu Wfc. ^ t- £ < 73 -f 'f 

^7K73H^ £$*-7 TfrV'i££\ x-t 
9(73T KPX<73 2 4«#?£*g^f ft 


* 9 BA (Bus 

Available) fc <73 AND £ t £> tctftl 

litctitc'.'t V' nmx-t. 

P-ROM^<7)##i&<* 

&(i=5r t' It ti £ l Hf R0 I* £ -3 X- 9 
*£(73i!><T^£ *.TX~tt'h P-RO 
Mco»|(iiAiiaBi]^*M P£- 
-7 * - x gjji 6 5 T*S^ L A: «fc 7 
1 bit -fo * L JSfe < * #§ii/LTH' 

< *'i££iii-1-*b Li-T.P-ROMco 

>r(?ij £12 6 B^Lit. 

TV 

*^iliil2 2(73j: 7 c 
£ 3 Px'pTt^LTMMftltlSlPlKl 
12 BY 7 A <73 ^ i) . y K ^SMIc A tl X 
i'Jt. 

*!SJBI^«73aP'.TV«.fcV'iyv'C 
£73 12BY7A * A:li6AW8 £fstiffl L 
Ti'*t*>£, i#P/rliT<-ic^i!)‘4 
tSKit. «$i'fcTV.'sn# 
fitt=li^#«9«^2.5C*V <73|B]«£ 
ifcfflLTt'iT. 

Tl#c73 TV A< Tr ^£73*|-g-IJ iSC #C 
(2)£#IITT?(.>. 

l*3/»T S V'f ? n a > 

f3.-^icov,'-r 

ia±-ca^i Lfc i 7 B^ISSH^ 
LA: TV x-TpX li''- K **# 
^icfi^T‘7’9 p bis— «rcrtr 
Li 7 A:47 >(c- 7£ ;o37ei-; 
Brtj*T**0*»ni&-cT. 

^Lg£73-7£ ^□3PtTi-X£73)9- 

tt£¥*5lc^Lit. 
<73t|5-g-J:;<73 ‘Super Micro* £0^ 

vtztafr-rzmuxz *-£/la>‘-* s 

— 7t-SW XT h* PX, f-7£T7 
* 3P3- KTA* LT£9, 7 seg. 
£73 LED tt-ji LTi'it. 

f£*l-Jl.£>*iS i 7 £2jt<733** 
7P SW £ jsEffl LT/d 7? AtJ (7> 

p — X <•//■ ->xx A**®n.Tfc* 
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@ 5 CPU t TV 7* 




I/O 


v 

I **■* _J . 


CPU 



Memory 




■ — ^ — 






* I M 6800(0 DMA £D««t +4*g 


CPU 


7F „ 

U 


r-9 




I — 


w * 


« m 

DMA 

MPU 

A'— K 
fcitt* 


1 byte/ 1 /isec 

0 

16 

@1 JU 

1 byte/2.5//sec 

1 cycle/5/isec 

t 1 

® DMA 

1 byte/l ,2/isec 

1 cycle/ 1 ,2/t sec 

# 

PIAIC 4 4> 77 1 

1 byte/l4/<sec 

yo^7A£DF*3^giJ 
mu*i 0 ic 

16 


* \rn L r >.' % > * ') <T>7 1 -tz*f$MT->*:£ ? ti % . 
* 2 *^St <r> DMA >sr ^ -V - b 



o, -5 •) ^ a 3 >- 1 : j.— 

? CD Super Star ~Ct> Z t iS A LT 

i: ; 7, T®t#cDi#£- MPU 1C 14* 
b o-7<7>M6800£l£ffl LTt'* 1" 
**, 8080 U 4ci#£-T t HOLD 

ffi {■ S’^iffl1-4tl4|s] ttttftgS- i 4c -tf 
zmwz *-r<7)-c808o<DJ.-+>'cD 
|£# U«TVf{A/H (cft« 
LT ATT? v>. 

C. 41.*' t, 8 bit -? J 7 n a > £¥■ 
**ltJ: ■> ti»^*l=l4, *l£6800i: 
SOSOttf'&^-LTt'i-f**, 
ic 1. 4T.(46800co®{i14 (4 Bfl & >i: <2) -C- 
chip «3 X b *‘iti < T t 
6800<7)^$-*J-fi-»D U * 1-. 

* TVT-'-f 
fcJffltC'Pt'-C 

CD *7— (b 

*g$T-(4£^cofi*a(4643:^-C 
fcDT, 6 bit TJ51 ITLiK, 05 9 
co 2 bit i4*i& m -CTV'4-t*'£>- 

4L$-1KfflLT**»cD3feCDc3-K 

icfi]ffli-4»*M#6T-r. ^-*T<D 
wmzomnft i4i£-o4c*7 7 /u 

^sc^***** *' icb* l ai ? 4 t* m-c 
Lii. 

[2 7 -f Y'OOteft 

WHiitc*|^*M ^4-7x-x |! > 
ic *a l 4c cd tiBi« 4- 7 
4 h 'O T 896 3Cf<7>{£M0>T K P 

^CD^-^-tC t TV W^WT K w-x 
** CPU nytWTi'i-xi MS 
LTC'S^W bcDBflf6£#S(c 
*&fccDtcLT < 4l.£l4-f T~f. 


6 lc||«*^^ L 4c 7 ^ r A 
>} * — ? CD-T— A CD— $|J£7S Lit. 

gl 7 cdv d — * -r — b SrrfeAT 
St'. Acc.Blc4c^Tl*iPATfc- 

Tfll 0 ii A ***'*'-? 4c feTli 2 bit 
— 'S-ytSU, — #1* 
ojBti'-T'— AT, IBIUlCDlSff TSiC 
A"3*'S*'^«lD tCDT-t. 

c 41 (4 ibt£ 6W«& r- A Tt** 


Elc4otil8ir-A 447^ 
i T ^ M5g-t 4tlf T # S 14 -r TT L, 
7t b-t>'S'fJfflt-4i.lf— i: 

$>z i><?>i,-o < z Lx 1 . 

□ ##*** 

1H 44-7x-X’76 8 No 5 

2) K?>"7X4tt* 1975 8 

3) M6800 Microprocessor Appli- 
cations Manual 4 -42 

4W >^-7x:-X’76 4 No 3 
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iSTvf xTi 0#T"W 

LfcO, U;nSoTK4J»^<!S'I/0, -Tor 
7Am?ftTi'5isujt. *.r r3-®-x+ y 
oaxea-m/O, yn7?A|:-3v»t |v>tA 
Hfc. 

■7-f * Q 3>tf a.- **#(*.;, |>) 

b*w«o-x+ * y wmmzm 

tittwttmizjK thr^i-r<n-c, ^01 tT*')ii<n 
— ffljfy t-wAatfffcArt*, ALTAIR, IM SAI 
<7>8080*«fflLfc*-y 

£<7) if y h W^ajsvXT Aii-f — X, y-f + ./A, Igi® 
CPN*— K, -v-tr-tf— K*»fc*9, * - K lilOOfc* 
V«0I y i>3 *7 f T, 7f-*- Ki:ffiiK 
vaf-,-K- Kiiitii^'-x^^;ri-«o-Ctoy y -y h tc 
K£A<xTfc&<&*->XTA*>A,fiili£77- 
£1-. 

^ — K li ALTAIR, IMSAI t {, !S> KE^It*** 
0, w wjffijJf y h **T 7 1 )* 'CASBTfS' ifetf) 4> C. k *> 
c.w^->XtA(cS*14<o*'2>^- 
K££»:5S9ffiL-0'iT. IK, 2 K, 4 K, 8K 
Xf -f y ? > * 9, 4 K, 8K7^t;y?7t'J, 
'->"7 lxyw-f >9 — 7 i — X, i'UT/t'-f 7?-7i-( 
X, t-f^*t.yh'(>^-7i-(X, tft 
7 O y tr-f'^ X f • 't > 9 — -7*. 4 X, 
7fnf.O^-7x-(X, *£li£8c£0X-tf a» 
K**5£9 9, 

*fe*»W* y h SIV'KiW'fi y>- KJSv>->Xf 

< LTtf < £ ttf-C§ *T. ti)gl±+8V, 

+ 16V , -16V«T> • ure&tf- Kfc«-*$r Ptf 
aW-fS-Ati, +5, -5, +12% kcomi±£ ft & 
J: 7 IZ'te 'a-Cv>i-f. 

KX)AfetL4.Xo y h ft li ALTAIR li * t)s -> 
XfAT-4lS«-P* k 4®^-7-oi6«-9-*T-J#IS:nrftE 


T, IMSAI It fktofrt, 20ffi.fr <?)X D y I- ***0,3 + 
f f /*ltAtLtUi'20tS*T-1s6fflr$ i-f. z<n* vt 

li-^r^M/C-c-f-cois 9 icffiji-cfiifi-riBiilfr 

< * tLtgm«ofcq|fc<o * u Ar- fc WHfr n k JB.V' 
iT. a*tM.fe44voo3^ea-7«^'y i 
**it4T <->£+-**, X-*. 

<?5 X7 — K ** ti t X, ^ < . /t 1 ), 1/0$- — 7t£5g-f 

J: -5 ic ALTAIR, IMSAI T® £ -y T t'T#JS m<ni] 
— K tlfttt*'* 0 , «« i £»*£*&#* 7 A>*£ 
L<.@.v»£-r. 0*i£<i£®14c7>***.y M*f85S 
?flStk>KtgK*t. 

■ 7-f ^ a □ >ffl 7a?7A 
7tfD3>ea-^l^oTi, ®J*'i-k£4fc 
A?CT-, K •> at T life 4r gifts L £ LA** 

77 h7xTt^4ilIt4tMt7tV'i-tA. 3X 

t777, FORTRAN $rk cox' o fx A** JS8TCS 
-f, vv7 • 5 7f-7T7n/7A^f< £ k **£ 

< B#fyi ***>*> 9, At* SrX’n /7Ali^;$Tt. f'y 
«'7fi:2~3Bi')l>4;i;{,S<iti'), omokt 1 
a :rxA£fts.SX>**0nflJli£ 9 *i\ 

BASIC k n -j 3MSJF^ 
7 , Df7A^SttJt. £ <0 BASIC li T + 9 i] <n 
*fT-ii?ftfcrDf7AT, fSS^^T v 
oTiijti'-fT’ar^ Af-r. 7 , P/7Anft:gJlil~ 
2mMBK>**U£3»Tg‘, 7t') <,4K*tL(£»J*>-f ^ 
tjfTJit. -/a 77 A(ii£I£ff^r-f <7>T-|S5*tir 
T. ffl£jRL£-fk, f -I7- x4 9-ii'h 'PRINT 
2 + 3* k * — 4 > L T * + 9 |#T 'J f - > -+ S k , 
BASIC T’n/yAli *5* ffOA-l-LTSi-t-. 

4 K BASIC T i 3 -x y K (i ABS, CLEAR, DATA, 
DIM, END, FOR, GOSUB, GOTO, IF, INPUT, 
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W-M 3 ALTAIR 680 



RETURN, RND, RUN SGN, SIN, SQRSTEP, STOP, 
USR 0 8K BASIC IztctUX, 3-vv K (i (, 

a-. 

Z<r> BASIC /d r ?Ali ALTER, IMSAI *Z<n 
‘ S-Afrktt 7--?, Vn 

•y E-f'-f X* fffit&(±«r 

-rt3~6 K^e-e, *-t y h T--rx-zo K^fi-c 
t. BASIC If, 3 til < i* L, y'^f T i' K 

D-, XD -y 

i> 6tff* o ti-nr-tiffi 

BASlCwyor^Am* 1 c*Lit, 

■ I/O 

I/O 3 

r P^-yf -r-C{ii^55^PqL-vyf 7 a a > V *.- ? t *) 
&|S:il5< TvfaTioJnilfyy h (i**‘ 
3 LT$< fBf^lc 

3MCAS I/O 

■ ASR-33 (TTY) 

5-3>lia-/, vOD3>Ea-^l:-Hl 

< i£ffls*vrw.& i/o-c, s^3>f J .-^m[/ot 
LTffl%$tifzPjr-z<, Mmm t Lxmnsti km 
T, ^T~-r<) -7,-»f-7'^Vf, *-;K-h\ 




2 ALTAIR 8800 


3p*4 IMSAI 8080 n~7 — ^.7 JU t 8 KX 7 T -( "J.7 
7=e>) • a-K*-y h 


Si ‘BASIC" coyn^3A0iJ 
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VO 



-r>r a 

r £ * 1- <r> tj£ < flgt h x <-» i t. 

y — XWl-V't a >, -7->f ? X# y h tcW* — ?, 

^wffewr-fe >r9, ->.y 

ttcW/ d/7A{i ASR-33 Jl/Oi L T -? T i> 
*$&*«#<, fe* PbIS**** let **'*> feT£<1£*> 
Jirv'it. LTUffi»*'iS5i-> 

;t (Kf n t &Ti^55^n. +#-C<,3<WPHi) 

■ (CRTx-f XT'U'-f) 
ftifife* fry — ij (ii) *£> CRT T -f xyi/-f 

<5g9fc?fi.i Lit. T-vf-iTfflt LT(il575P3~20 
^RftTASR-33 < M#***^***#®^ 

t. CRT-r-f x/w-f <7)/f — -7 X. 4 XliASR-33 

fcE«tt**i>4oa<£< ASR-33ffl«7l/0tf- K ? 

jfcjSCtt'x-K a i; 
3C^ft*»^^V'CtT-T. *yh 

*S ■f-7’i;-r, 'Of, t-te-yf, y'-KafcT-* 

7003^ 

«i/otLt|;<ihA5tgi'it. 

(&)y-3--K SDT-380X, y-Kia^t 

■ t-x-f t • trb y f 

y h •7-/l'3-ffI/0 t LT«i 
XltltlC* y hfli 

i tr^fas=5ci/o*'r-§ it. ie»E^:s- 2o*a^hu 
it. 

• h -W<-X |>;*5t 

£ UART & 

!;f«-yT->']r;H: LT^coiy 0 7^T—9X 
4t'l (2000Hztt) £ ON-OFF L 

Tf-7 • wa-rcieiSL, >) - Kiit-t- u 


r-^i= 

ML. URAT tV-t? WH- Lit. 
t*‘. />fXKii<. itMKfcit < it A. 
•FSICfrit 

•7- 7 t x -s-x -c-MifitS: £ * t Tie»t h XWt 
X-m&& < ffihJlTV'SJSTt. T/IJA-Pt 
SScfiScoMiSSc^i. 0, »- h-fxTUSI zm 

m-r&ux., PLLf«fflt4#s,7o^^t 
ffltsEsSfriffe*.*. o it. 

300 ,*-m,200Hz, 2, 400 Hz £f£fflt 
"9 Tt. 

2 7n#Sli h — >y<— X 

*, ££Sfr£t‘FSK;fr^*‘'tt£^±i}lEI-& •& fcJ& 
Kit. wn&*fe -> i) T 9Hc*Mt iEffiliUART 
V7 h^xTTtttiWi 0 

it. 

■ IBM 9 4-f^4 9 

IBMfiO? 4 7MT-/UKW? 4 7'9'f LT 

tscana-yT^it («i6^n) ifta 'j a-y-f ^ 
- * t* $ tix V' t^-c i/o icat j£ ? at * o . 

7f3>»I/OtLT^f-7j;'fxf^i;l:l: 
i 9£<iI*Affi;fjI/0 t Lxmi.tr. 

L#*L, a- K**ASC IIT*< a- 
K7x7i>y7 I- 7x7TLi:ltAlf^ 9 i-£A, L. 




f:*6 CRT-f-f xtU-fCv — rf— SDT-380X) 


¥*7 CRT fy-f x t u-f ( V— SDT-38OX)0>£— #— K 
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1/0 


3 ?n 8 IBM 947749 



9 4 5 >r<r>WL') JjW±&T-r<r>?T-?4- .xTfiO#** 
*t#-rsi-arfls***4 t.g.K*t. -y s9--7 *.4 
h#«*6y'-;$a>fe5g9 l cSft.6^£;7'?--j 
r4<0*-y h tfiJffli-4 fcfiljic-x^ 9a=> >\Z^~ 
9 «iTS4 J: -5 C$:6 tguit. 

■tty-yy-y, 

*ftx — yit-^4 9 U a is \Z a. — 9 <7)7 T 4 /l?b LX 
() * y *i-* , 't j *T^»ainioTfc o (y -r-8,ooo 

fits:, ^->^2o,oooRe) 

i *> 7^LT-I65 l c?^6 t<7)C iiT-i-so-C-, 

I/O LiztMA,. 

M7 a y tr-x-f 7? 

7 n-y h’-r-f 7.9118 x 84 > + <n*— b ') y i? 
IcAo/cia-/- b £4£f£k LXtm-ri, ->XxAT 
lft«7D -y V—ri 79-*>- b y y i> Ci)Q3 MBIT 
amx-Z, 77 h 7 y 9 X7 > 9’1*T 9 *7# BI«gT-t. 
i7 - i 'Ptc < ^nayfa-^WTr-f* 

iLTftf-r, *-fcy h ¥ 5riTC*‘*>4,-C#<f*ffl5 

rt.6fcJSU'*1\ Lri>L, i//gg^un*»x^ re 

$: 6 i.Bv'i-r. 


¥*9 «7— 



■ 777^ y * • yy s9 


7 77, 7<) > 9 -XXY Xa y 9 

t i^imx^i-f. XY t txx-y it 

m^,'J')&<7>r-< 79 9 4 9‘<r>!fa&9il3,{t$tiX'.>i-t. 

Ztltl*^7 9 9 • i>xi * w — ? A , l*U*;?tt.-CV'i 
twcx^li JIS lift 

CRTf^7’i/-f«^-K3f- 
k LT 4i". 4 >9—7*4 7\is<7 WI-T40 

* x x ? ?#<?> fifo '< .y 7 r # s -c-r. 


1/0 Topics 

■ 16,384fc'-y 1 RAM 

36 ° Of 1 °* r * /f ffJ t '?€**'*>%!* 

" k - •( 

Ss 0, ts ** ,fth "r>/ „ °‘ ** r 7 

’"•<5r- .•»■/•/ ?■• \rr 

2f» “ ■•/” 

«./,<. ,,, * f 3 „ * 

//"' -/” «T 

TMS4070I4N7-X • '>'1 • rn 

-fex. >7 ;/• • (■7yyx^ •■fc^, >77-kX •71 
A3 5 0 n SD>)8tt1t*life*<0 4 K R AMX>#fjl/3x 
* -y- X -Y ^ X y /l- y >- 7 Ti?T 'J 5 x -y K y 
^ 1) /-v4 9 n/Dt .y -<7 5*0(03)402— 6171 
=F107 *ffl®j§IZ;i##aj2— 24— 15 (WlR? 7-t/u) 


15 - 



I/O 



4 < 0 t K<n^z. t 4 Lfc. -t-LT. -S-ft-Piico 

•0-y***4iTC(*w»s iw*i;#rL< 

f** 

Sil-. 

1\ -t-wR^Kva*, 10R< L*. 

*v»U 107JH< S,v»o*--r.f **•{, 

^*14 I •?. 

JT, I/OT 14# 1=^4 7 o 3 >• e *.-?- * + 
*®l=Xd?y h**T, V'«A.*3£li (KBS, 

SIHliy-f) t: 4i& 9 Lit. 1a*C»tA-C, -ll' £ffelf T < 
CJV'. *fc\ ^SIIICM-t'SIWSi 
*, B«(i'*94L *:*>, ir Lif £»-* 

< *(?«->. 


■ RK I 

b(3V) 9 *:<,>*«, if- 

t l=Ufcfe4v'*>i:#i.T<-'*A, dOftfeB 
s-at < *rsv>. cn*'#c#B-c, v-o^sa^ri'i 
4iffi*‘M:>lc4 i*>fc r *SI4l4fe -^yVj T1-. &K 
ISgt=fr<IR. ##i:LT<«?t'. tea. 

®ioi imftfflE 

i44t;#T*a) t. «ss#^-s-ieL)t^t*, afitt5t<ow 

*«•**>*> fc_t. 

★ 74^-- 

i»t^^' (( f- (±, BM1. fflWB>t>it) 

■5. yetc.Wf^SIS^. 

®160 *frf&E#r?§ 1 - l -ll«->- h tr/u5 F 
0354-2661- 3 
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* + 3 — K — 

* h P-7BC-MOS 0 t<nzt. 

l-io-ii *g7ytf'<-nF 

0255-1752 

★«»*#«§# 

xif7/'7+7MNS), faKT* 9 *&&*?%.* 
i±nM<r>* ■> b. ^acaaoaiL^* o. <^, aas 
I4*jftc*) 

★'** ha> 

4 'S7- 7K7>* ■■/ h «t»'t'IC)KSE. 

1-16-1 0251-0048 

★ **aS5 

■i > 9 — : s!\s<n* •■/ Y ■7i-7' J f7 

1-3-11 »«SK5S* *S251 - 7000 

★*eass 

*(•0-9. y h BBD (JS4£3tm 

wBS^fc. 

1-15-16 7i>^^*64F 0255 - 5064 

NO. 1 

- W3 _ + _li, Igiijk 

)£ S- 1 ff JR 0 ±lf , i>4i'5MLtA 4 7 fcv'-jtitA-C- 
1-. ^/!I4, 9i>*£*i4 Fl= *£*«>*« T-+. -E-itT 
14 i-f 4 tr^-co (*)&*'£> if 7 •?. 

Q : a->Tt'*+y F 


A : * 1 d-9«M6800(3-S,«4l), B1tO//COM-4,9- 
-> stJH: S 3 vr? >T, 7iTf t 

-v->f /H-'eoF-S, *SeoTLCS-12A, 

Q : **** 

A : * -y f-v-TK^rit, 

%*<$■ < *S. 

q : f7m < wns t><7> 

A : RAM 4 {0^ 8 AS, 32<®i 4*5*^** 

£v>. CPU 148080 <• #> ROM 14 IS t A, if * L. 

Q : ®J23!«U**tS*A,<C0>** 

A : Key Board ^W*Sg*‘ (IK tS*), ~7') > 9 ^<7> 
SfU4L, CRTco^at*S (?a*l4i^lR5eL 
TK^K). 

Q : '>V-te-t4'f-tf , IW«(4 

A : mjtjSt, BBDtte5e>P (3 7-HT50® 

■^3 >14, «PH*^l=4p-y FTjefcnS-f-TT-f. 

; 4 1=14, //COM — 4 4JI+T, aits K5fc *£■*>, 
lyfll:30S<-iiK^#lTi'6^7T, r o<*3i't:/L 
-?j lcJ:4S^Si ! *8i>t.Sfcft.it. 8K,H4tl' 

S * -7 -e, 3 > O * y 1 4-flc-Cfl 40 - 50^^41 S -€■ 7 T 

-9. TVy-A(,lB106J£<^H4EiT, ^«£_h(I] 
b&fiizfTiT-ft;9 + e,m£ i Lfc. *. 7 ;MM6800 
4 TLCS — 12A) t^oTKSnt, ®&<7)A0%lti; 7 -p. 
Kcti, B®(4, 9i>*^«&7 FICxa-zw-AS-ISSlL* 
t, 77^??rU^4E?Tt. 

*?*!= *&«$#? /I,, »»** 9**4 7 rfi'i Lfc. 

(M 2 H) 




I/O 


<JR^7K-h> 


TV*- 


Kl) 



vs 


i>z^t£*>7. f t'er-A*LsioE§i*ati-i), 
PT<7)r- 

A-fe >?-T r t3i> t-5— ®J t, *-, 

r S«f h;tt 

£tzt,%*> j fc.Bo;fcAliJH<'fcS-5. *S*LSlr^ 
If AiUG?] -3 T v> ■& W liT'jy ^ 71^ d . y x "P, 

•y h -p5,OOOP3<' t, ^frtibhW, T V r-A 
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3*. -f- 7 l-aii-gq-a-co 
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VO 


IBM 





AYACDAtia— ACDUJBC 


It 



^ffiPAAxArfeAYDAtflll#&A— Z a^OIPA; 

t-ias. e#u ^¥CDA^e-e. ^w&cpuA'v 

AI-KSA.iSffiQ I |?0©$8B©fiSilZE[ggA3S"C 
^Gm&istfZ^tr . ®JAia;. cpscxeAYAisis 
Y^fe^-su m&amT&T-y-v-vfqpf-v 
fe207DRiaASt©AIS£. 

?$C7HaAYAI;*. ^nstrT-7'U-57/M> 

3-v. A 1 jys>. /t \— k £— &§ c ueferor, fB 

l&SnTUS^YCAYDAdp'yMZYCSSJgf&r 

sst®^TAm©Mri3:®s. e#u si^as, 

Assis. ise;g;csA-5s<*u mmtfnz^\ is 
tAoiz-s^iA. 
ascii 

l \S©TS5S. 

c©xeAYAizftfe>3fe©^e^&ctB:T!* 

-&nia. *ax— a- u— a/mat-v. 

sihay aa YA2M®r35S . 

^fiCfflDiffl^SrB^^ttl^L'T, ifeAAAAxA 
fetfc8Sffi)fa#IZ l /Oll§IM)AA(£ei/Y>A— Ax 
YABB&S) «A#r«^iCSoE. -&©cpT I B 
MCfeeAHJ'VA • AYAAYAASCAIA£. 

ys§s (t&©^Afe3~42f®3£ncfe©r. 
^e^^iSIS^^t©) zm75P3TA#TS. IS 
iftfe'J>&<. Afct-Kfe. i4;£^/f'J>tiSSe.igY‘0 
fe®£Bo££ffll3. EO^ffi^tf. AJl/7 ■ 7l\— Jl/©lp€ 
CTSb). -gr©AYA • 

©5B^£*U81Te£S£. 

ffll^lS. 3S3£YAU'VAI$. ^?t^t^?© 

m 3SA©*0$©fe© AtK 

-JU©«^IS20«liZB®Sc 

ccayaayais, ed ^©A toA^n^Ttf — ya 

OlSC^^e). AA^Affi-h^ifilATlAY^to. S3S 


^01 


If* 


a*^£«YStJM*ii& 

©AAAACSKAYAAYAI.KBA. Wtt5 
<3\ 3^U\^mi3MIA. SC5*8Bf0Jt0S©:3YAAtf35 

■sec. ~^y • aya. ya • AYAiA^TifeA^#^ 
ass. 

SSL09IZI3:, Jp— 7t\— K»£3©^}^©ttiA)<Z. A-8S 
ASAUAAtCAfiA^toCAeAYKAASlifB 1 

tssjisb), ®miza££rissYAiz&^A©-5. 

AUAAffi^CAAIS^ 

9D-Kr®>3, ascii n-KrisfP * as 

CIS, PROMT’eoAfetAlAU AYY-BAAR 
i JAA^lHAir’eoTfebMA. 
fee. ®H<S(A«5. AY=3Ar®&ADAA<A 
VAKAx7 ? Pftfi£'&Tfe<£©. W^\S. 

ift, YAA— AxYASIAAIAAI'ESYAIY V 
AhAxAC^At*S75A^£t^xAl/\S— AT® 
So -&©<ffijg^®*tx— A • U— A^AlYT’PmS, 
SffilZAUAYA©^ l OC.^Sfe© Arises A. 

cAUAfe©^M©#^#iam v t®' 5 - a#uz< 
<S1QtUAY 7 ASR-33 Cgg^Q/uI 
fUgseiAAia®©#. SfejSSA^ I BM©feAA 
H J'v9AY75YA€ffit\ AY©A© I /O lit® 
321 c£A. £f33C©AYAAY AISrSHIZASCttiia 
^asa. §aconiz«s33-&nB«E'c^-5ee. ac 
A^rSSc £A£. AAAxAS®it£ > Px>A©Sf(IC 
AAY©AIZI3«Q*SetUAl3s*IZI3. RTTY© 
-9— S^UIZUAfeUUSSAU YCflS&ASli©.^ 
A^ASttYAo ^at^lellZOC-^'C.C© I BMfe 
UAH J'vA • AY77YA®lil/'B. 
f^SfCf2i. 

I BMffllzeAhU'VA • AYAAYA© 
p]gB©«iB. si|&. 

^n5®^■C7Y37^fflIIBi£ ASCII Zl-K^ 
©32^©eAe, ^©ffl©rerai9J£tizAeT/3\frc 
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at i »-f 7^4 


2 t'tnmm 


W3= i ** 
IPfX^F 


15.5£*y»(**> 

88 * =f 
2 i,^(44X4=X 2) 


-#&«l- -f - > 


5MH, NESS'S. 

■ I BM©tzL/?MJ'y? • 

I BMCD-feU^h-U'vC? • 5'i / ^-i / 57CI3:«^iS 
II^oI, rB®IZttl0oi:i^ * i fe©Cia723tDii 

Knsferotf^cfc-^af. zwa. Mirot® s’-y^ 
iz. »#&;*> • 5-oizrss«fc-5. yuyycbis 
toCDVl/^YK. #--7K-KfSffl&j£. -&©ftBS5*l^ 
©amtf<*nTt,\s?®r. ^ftagizia, *£zm*«t 
ass. s£oT:^r> • Q'v 

•2i/t, £^;tf*jenru\£KB, dp—jSreflTatA 
^izg-saaHjcfaB*. ^©f^ri/vst.©!^ ^ 

■ v-i'>rara5 | 9. zma, ;*:? • 5 i'>t 

JJOffStelZ]— -?:ffl£<!i?>fflZ)>b 
□— ^^asizgKiLx^nissBsov. su#is, -& 
©s5. ytT7 • 7i'>ri3, P98Br^-<t37U>577? 

>.^ffi)iz*g^snTi/ ^ttsasroass^FiSd am n . 
istfe, -€:©flS©^©14te^<I^L;r®S. *1 
iz^©^ia^ie^. □ 

-y^m. ®&temct}?L£>n2>. yu yy&Mtts 

t*£CAb©Vl^y^bl3±aTC6A35£. -5:n^*2 

izie^r. =£•— tk— mmamn^x^^ 

-i'yy-i'yii—mzxm-D'c^wizCDmiz^'Mys 
*>isth. ^-7t5—K=)-Km* sizseg-pizurs 
Bg^-erfe&^e. mis., z)-Kffl-H5y^ae 

^r©tiT35i/\£;tf, ^©^j&siaatotf'oizQst 
mz>. ^^-□-bsi6mr355©iztt / xT. i 
BMn-KistBJRSPg^iOirra^oturi'SP 
T35-5. Zn&©ii5^5®IZAnntf. PAJr-3- 
Kiz^g^s©&tt®Sffle ) p<n\pra5£>. 
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MlcfcO COMPOer 




(lA zm 



05 2^7^ KP-x-f 




Computer Hobbyist COtzbbV) 


Interface (2) 


£1? iH 

IPAX ELECTRONICA) 


83131*, 

^-7x-fX 

i L***, ^®i±, 

-e- x> *«c w ^ igjfc ic v , r *, |g L L ^ n t .© t' i -r . 
83®*ii£L LfcJ: 7 £1* (Ell) izjftfflwffi**- 

ti&r-? i*r -< -?x *> a** cat k uxtt 

xtcf'-^A* J: -5 Ci-oTK 
iiIRSLif. -e-wfS. ^<it7K>X li&wfij 
WAoT< 

4f'M xr K wxfcffiLittlt -O' ■&£>**»* 9it. 
6 Lf <*T K UX&? •) TSdTLioT^X?^ V 
LTfe< [H*&Sro(t4€- 

lit. 

•J»CMOS *<*? 

i f i? ^ * iff f fH» £• f 4 ** £ # i 

*>9if*‘, MliicS^CMOSjfe^^Mc 

r, cmos t-9<4;ti:iit.;;^L cmo 

SwitcoKrittdtiiJit. if CMOS cog 
p(r. L ± 9 . CMOSw^^iti 

AiL-cuiitii, 

o 

o mmv'p* ^ 


eh a*t>^-7xtx 



;/iffl iht) 


4>?-->x4 X. if,- V 


0 xe-K**Ii> 

z t-ct-**. i-rmm&iz'mxit, x 
2 , 3#wnaicCMOS 
*> w * r»iia it w-ik l u mmm ? l &m t hi* 

TTLfciBitIcteiifcv.tdfc-et. TTLt it l£ 
tfcttL/.:*fcftf-?li#oO'i-eA,a', 
ffiffl LXAtzmO Xli^mit^^ i 9 Tf. Wteico 
v>o*i: ft (;!.&<;: 3? < ioO'Tr 

-hfTTLK) 1.5 /pf> 2f&ftCi-C*-3T§0'i 
1 -. CWiiTjS^^ltrTTLafeAtc^SA't^-) 
t, CMOS *£trw$!i£±<0®ffiJ;S Uotfltiit'i: 
MiSfC^i 0 Z * i l*> 0 

i-fA. tv.nttTTL^miOtlllilK 
*9if*<, 4>L«i»*o^.y : 7£*a6 9l:f*l®-£!- 
UliTTLT-ffltf J: •) 4$<!b*i;i:*<*.4nT- 

WE(-it 5 «-' t V » -5 Zbltn*.*< i^mv-it. 

1 Cx>f*S^^ J S:'-'i: <-'9 XSl^WL-C <). RCA-f 
* h D-7* 1 «l£®Ai;'e'60«aSrtg^ Ui>4. X 
e-K**Bt't^9 wfcKML-Clilf-3 t i 9 i*v> 

- k -c* jg r-tii*' l r * u* <r> mm * a r x. 4 t t t 

Li < fc^-mMWiiTTt-inW) if. 
tifr (3 k 9 L T t j£t» x fcT— K VMWKmK fit T T L 
«rfll9 t V '9 - t S:f I.IR'Cf **, * tr-fflt LTIi 
x f - i klt&<)m'.'<r>-C%ftitLtZ 

iSi-it. 

ifclc CMOS XigpJrl: LTIi, 

O 3I»*0E**±A*«— a w*? h 

9 $ < TiStr 

fflLSK 

O ^XC*K 

=5r if fc . TTLi:iv>U*<ii)it. -c-X)fi,cofif 

at Lt, 

O AA^e-f^x^' 

0 ai/jixmiSmEEiT-ttiL* 
e 7tn77>'7'iLT«iJ 
tcktflb' 1 ), Aftif. 
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JUJiftfciBt-Cttiistr-fflfc CMOS t 

- Mm , 

tr-Aco,h^-cii CMOS r-h«ss*'i.f IT 
i -5 Ti". 

rf- -c tc ■ffiw -r s ^-ft- w ii,® <, « i > -c s * -t- . 

O »•€*«! 

I Cx>££o&u-pfc- < 

0 lCvy,fittoTKJ^, vttiS>£9jo-c 
*‘fe»A-rs. 

© ->rt-m-f£ltfliT-x£££. -co*li* 
**.c, tTf»^.i*H)f.o^A-iW.i>-'J: -9-c-r. #i£ 
is cmos xi4 Vs* e«>/rff®r-x 
*«« L r 43 1' T *• fe ft« Jfe + * 
«fc-j(cL*-f. ICwW‘Ki#i;iiif/7> 
K?4 

3 , f«T-xS-5iv>tMt4i*i:7iit. 
O £ •) i:f5. 

RCAn^ft, AN^T12Vfi, B 9 4 ~7~C15 
Vfii-plfcx. <*&*<> ift < 3M>*5fc JBI» * i- . ttiK 
*LH OJ&-C-# HU *B**>»4 Vfi iKi 7 -f > l- 51- SIS A> e, 
X>/ 4 ,W k VZ. &X.X L i Kt 

0 2 IS'ifSiEO^mCMO S<7)ft» 



3£5ij(;Anr^ < 


'<9 X? 

@4 N 0 R 


KC D4069 



-p-r. cmos wsiigi4fBssgaw*!®-piffi(c-g-T x> 
x-itt»;gf£-eiix^-4 ? > ^ xA*t o 

tzT-mmz-fimk ixmm ^4 > Kiss® amts 

<r> j: n 3 * Ait 4 i k *<4 1* ‘.tfS'CI-. 

yctcSftir A; |2«»;«EX) 2 ~ 3 «i|ii5^*iis*l± 
£ fc fc-y I j-- r 4 * - K £ Ait 4 x> i> J: 
i£-pi-. #iiw1*ffl-p(icit-p*-9-^A;.e.w4i- 

X? SrAfifcOMKIi^ >7 4 
toltfc1t4ctU94t. A#^0»I4C 
tfit'it. (02) 
•fcBILTV'frV‘A;*J**l4#A-f VssifcttVDD 
iz&tit LXH<. 

© ®j&£f£x> i > t-r^XA*^' 4 ■) frNM4, 


03 7Kuxfa-Kffl-fll 



15 exclusive OR (.' fcTrS 
Vdd 
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0 6 magnitud comparator 



•HaHtaJlttfli 


7-f t&T'U < •SWIie< f«i)i 

cfSit. -e-wa^*><7)fii*Ei3n»^^Li-r. 

#i'U7-f S- 1) 

fflK^V^rtott Jk^r/i/***v» j: 7 ic L 4 -*-**, 

3i:i< K irxfa- K«>2rS*Sj*L*+. 

8Ajjn NAND r- h tr&'iXT 
t5«T, K W 

NAND «OA****£T 1 I^SrS J: 7 

KK*L41-. m<ni.n i:l/:^T K i- x li 100000 
00tr*041-. f'MxTFux^glTiiJ:^ 


^DD 



>)i:NORioi>iM >'<—? . 

(04) 

L*«L. TKPXT'3-^l35^111$i-4Wli®K-r 
£fl#MFflgfr<0-CNO R CL^NAND i 

KU«-f V^-?li8t#oJi*gi»TLi7. fSiJJi 
icr k u-x s-s-g-f * i t **r# 
x^f^SwtoiSBtiitUllt. « 
x -f - y f- o*g <n {, «o (iMis «, a i , co -cfrfflijf'tt 
*> X >f ••/ ■#- TUB !;■&■ -5 J: -5 iz -t Z tz l± exclusive O R 
tiKtli.Jt (05). i tl li exclusive 

NORt*4TiJt. OCIZT K i^Xf a-rcflUi)* 

6& $4£jR L£ & W Lit(06)C D 4063 li 4 bitco 
I CTt. 0<7>AA*lctiT 
K i* xf®i|-;&*(i «>» 0 BA*tcliE| 5 w J: ii:|#wr 
K t'XfcAilTiiC t, a j .;j^A = Blcli^i r-tlu] 
t i •) l=— Sic fSVa'ftt & <r>-C=7 ■■/ f-co 3 > 

A>Bt A<B«0{H^*<* 
*x>r-«cs r K u- xj-u_tx> t, co £i--c-c l oor k w 

X 3 - K Lfc O'tiV&tcZ izi&t i 1-. 



M a V«=.fc t 
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I/O 


^ ^ b n-zu Lfc<-'»£b L If Lli * t i t. 

-?■ d Tf y f X -f y fTXit j;t4tS4J:ii: 
HDf&wtfilS-ISttLif (IS 7). 

^aTA-niiti^, 

£c*>|4-7>^-> y-f ^-7i( X^JB^OTT-lOjiSC 
i&^tcioTI±dwW<x>i f ldf^fw 
ItnX'fy-f'^toiiCLit. 8bit -T*> -f * ') 
T- 1 x>-3-fli8 u-<yu^3bit(c^«L*i-. d<*> 
8 v'ovtn? 7 f x-f . y fin lid :t 7? 4 * 9 r -( 
a*4*kftTV'Tp]i#c^ < o*>tctt^r b i o*; tt 
ti$4i$i]Stl.S <fc -5 Izfr'iX'-'i-t. C D4532CD G S A‘ 
kliAtjA^iV'oTC'* Cl J: SrSufcf 41bit <x>1#&A' 
HfeaijwciiKMM (t/xf- 
-/U- — 9) ^oiv>t5yf«7D 7 XCAft., <fc<7> 

7 >— ? *»(iv*-jT < Ji XT— 9 Sr MLtf <;t 
A'-C# if. CD 4019 II AND/OR r— b fcnflitLT 


M.Comchan © 

Dit/SAffr 

XA<nm> 

f 3M*> * IJ A»i *;i«A»-o *: W. 37'>t')nx? 

■y X*5ltfcAT«li*?i*JIA1rW'*-o*:. => T • X ? y? 

A*ixV>f iSldmfc^ffc, ± < B#L*:b«*;. 

44Kx<-( bcOX? -y ^AWcMMi. ir-o tAr.Ot 
A < i feti-T Li nms-oti. lg<n*Ti> 
UsSL t t-tJ 1 !. J: A>-o X: b WOT, -e -j 
7 tt'iXtz-h'fr*' 0 * L«rt‘. 

-ecowcui-ri'95-e, RTtffot-Xt>x»37 
T12Ky<-f |-<x>y* 3-0 

* < H.-*T b b-o*:A‘, b 7 I- 0 fci'7 A\ 

*+ KX> b ** U =5c 3 *il)A'$:v> 
WA>' t®-o*:i*:A#fcA'm*:b <*>*;. -f- <■ 7 

tltESSASL/ri'SlfriV'. 3*Ald ‘77 

-f MUiK fcfc‘7 A«A‘i.>£*:T*:i>>f, fc f 0 1= *£• S 
16KW37 • X 9 y X S’ 8 tSC *J *9> "4* 0 L 
*-. -bL*:fe-e<x>fcf llfcl6K<*>X:?y:X£4Kt;y b 
KAA&fc-f fc BioiX/SATf & t. Si'iV'T *%f4E 
Til i* fc&SrWLJtb, ^(4 4 < oTS-AAfcisL 
*:. **i'7 b«*>liiatflt?i LCSra t » ^ UoT, 
^bi<: Affc- £ 6 < lifr 9 *5-o fc. 


i'-5 (.nt, ffitjli, 

Do = K» • A + Kb • B (XrftfL, A, B 14 •?- tx-Ptl 
A*T% Ka, Kb A‘3 > b 

c*> J: -9 K tt 0 , 4bit <*>2-7t7>f'-:? S-iURf £ d i: 
A«T-3if. ^ CO 3 bit «-iSfflv>TCPUA'fe<X)f'— * 
t^of/b-b frt,<r>T-9 <r>Z fc feA‘S-X felRt 

f. ^blt|BlS#ll7yf<0?Dy?KOV.tiCPU 

fc^- ^.r zb ££*>«•) ©x. Sr o It if. dWJr-jldL 
Tf/q XWJT-C PU3 ybo-zUrviaT;^^ 
b n-^fc^aHRA'TS 4 i 7 Id* 0 if. 

-f- wflb'f 'S9--7X.4 xgB^gSfJiJIiu < oA'* 9 i 
-r**;Aiaii, ® i 9 

<r>T'<4 x cof^ij ^ 2, 3*8ttf .SdfcldLif. 

frfc, ? -yf x-f yf fiS>££®i&Sr<0f -Cti 
3 if (El 8 ). R t Cliiiaidl»A''£>MA , i> 0 if A 1 , 
d«II]i&<*>i ifacaS'KIljf R£ 270 kQ 

C£ 154 < fenKLfcS. iKifi^if. > 
xSybb'J 9r-xm^LfzUa>mnifZW]^ if A«, 
dc^ltR t CI4 b 7 4>L'J' 3 ^(itfA'i ^ -«:/C. 



A> < V' 7 fASr/L-Pb 7*-»- AT, 

L*:. &-tfA\ |fl5«7'(3y, i>^> S — a >- • ->X r 
AS-fts* AiabTf £. *#-lt 1 f yT-C PUIti^ffi-CA 
^--C3>5rA‘-oA:A>b, 'JZ'^Eld# -oTI/O S’ftiA *:. 

XAIi77fx7Tli!*atS.oTX)!i»AlAfcb 
It*;. 7D y ? btb^-oTSJtA 1 , d *U1 14=8# L*:. 
fsutio^nb LfcAtfA'b. 3 y b ft->T^ ^ 

Stt'-'ff ldAtx*:B#l4, I® L A» -o *:. R y b • ^ b V 
n<oy')7; i- • f J s-Af*cB#bf¥ftl»4-Tryi- 

y<-f b tfc. «t4l4*i''A‘bi'9-C*(sbS-^7*:. T1 
4^*:-o*:. I/Obt%i*:.Xt | l b-f6i,JtCPU 
S-f^«7 A>tS-o*:bfitld#-lib 7 tds'^tzti. Ti 
*:l4-ot.^3l:*-oT#t^A-? tLTKiitl:, *t 
IS*;, B#R8A r *i: < Jt-oT L i -o it. ffipt.!*), 

I /OKfeS £oA* 7 trv b v>*. XdAtcfAfePftld^r-o-C 
3 tznti. iS-a-B# M^*»lt, ffl^I7D'^■-oT^><ll: 
CLli i.e.7. 
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^OBELISK* 

s* a(a*f **-) 


=X 7 LU+t- VlL 




*4^®®®j@$<u. la 

'£<ommj.mm*3<i£>z>s.ffimmtf. 
isniftsego'cwffifficpjfflursscit^zcDa^e.^zf 
tfozttfrsisg- . crow^a. • a®#e>s®c 

saur©— Brasie«T*SoTU*-3©ria«<-c. a® 

CDl!l»6^¥350Mag®C)®Ur!3SL-0'W««§a.€.t 
oN^fg-cfe^on^riNT. vvomh 

tf§SL,TSSL/E. CCDtiSS3«SS«C®L-r. r ?h 

I j tUoBStfSffi^fflfefflSiSKUTUjeRft’fc’. n 

WCD37-1 — k/ \''7C?@s«tfos<^or^mttria. m 
tt©c£oC "S®*:*^®®" Q<i:<t:»e&8ig-£il»gia 
a»ottiw*9i!f. ^CBB##»ft;uT:usoT 
©ssisfflwena. sscrasoDiBCAfStu-iferosig 

XT, I S^S'OtUEigBr, *4# • ®® ■ S®£*0® 
Tt,\<ii»B#3DS<ys©*<r. jS^u\o£»stc*9g-'5£ 
s’ptf&ii^fefciirosibffl-sst: ut?S£ut i \-5§Rr 
g-tf. xsffl®Tffls^tffifoUTS($e3« *tr £» 
^urucodz^oTitfe^-cusg-. -&® “tr is. 
^gegciiwu®citfnsu®®rg-tf. sie®®®®* 
J^E-fK. K?5®®®fflAHI03iya / \®ffiffitl,\^»rT5<‘O 
itfsnTfeWo&utsoTusg-. msazz ia. -& 
nsMco, *®e*o. wms.'on&A.wzt.-Dxm^tJ 


©#gcm\ "onus" ^§^r<nsctrg-. 

tt»eg(9m«Ba-cu-y^fflo\G3«7c^YA7u 
'r / ®^iy®o<osue®-c»8fhuag'. cnia. ©>tr 
o.-'9ffl3«7c5 a -f'A7UYfflia*i;UT:®^iJffife^xS 
rcsg-tf. Mu^or«^ufcfcfflia. nr. aanr. $ 
uc^e-ffiT 1 Y^^u-Trg- . 

3^7C7 > -<^'7U'Tti/\ot, 7t\D-7oA^aa^6®>sa 
rnsg-tf. ai»«agcRB§wit)< i &ffl57 a -r'A7U'Tsia 
£9. u^L-57-f'^r®>SD-;iyg-scia*CTiqisr 
®oT, /T\U-ffl£Uriaeol\oE<£tfA»zt:®ua 

e. 7 s -t'A^U'Tg--5p>3Scoi,\ria. PH*flsa:@#Msir 
ia«<Tffl®K)afc®r®oT:. u#u. b^cz^h-d 
— J l/tf&*T^S i &®<9 J ?:0« , &fflt:U'CUtf— 2/0.13® 
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175 

2 

350 
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C D 

4011 

180 

1 

180 


7^03^-7KU^ 
V A A A A A A A A A * 

4 13 12 II 10 9 8 7 6 5 4 



3 5 ’Super Micro* 0 ~255#iftS T-OTT 7 K UXSMW 


RAM, PIA, ACIA A<$r-f (. • 4t- KT' 
7KPATS4Jii:LtA4. 


Jt 


68 10 ram 

6 5 4 3 2 1 


idi 


CSo RS > RS “ 
CSi 

cs 2 6820 PIA 


CSo RSl RS » 

CSi 

cs , 6820PIA 


E 

6 5 4 3 2 *0 

E 

E 

68I0RAM 

A, Ao 


CSo 

RSi RSo 

CS, 

CSo 

6820PIA 


1/0 


M6800 


•7+i AU-? 







OP-8 

Sstf. H I 

3 2 10 

Add ADDA 

ADDB 

Add with Carry A DC A 

And ANDA 

ANDB 

Bit Test BITA 

BITB 

Clear CLR 

CLRB 
CMPB 

Comlement, I’s COM 

COMA 

(Negate) NEGA 

NEGB 

Decimal Adjust, A DAA 

DECB 

Exclusive OR EORA 

EORB 

INCB 

Load Acmltr LDAA 

Or, Inclusive ORAA 

ORAB 

Push Data PSHA 

PSHB 

Pull Data PULA 

PULB 

311 2 2 

205 2 2 

305 2 2 

201 2 2 

310 2 2 

306 2 2 

233 3 2 
333 3 2 

331 3 2 

225 3 2 
325 3 2 

221 3 2 

330 3 2 

232 3 2 

332 3 2 

251 5 2 

351 5 2 

245 5 2 

345 5 2 

241 5 2 
143 7 2 

152 7 2 

154 7 2 

346 5 2 

252 5 2 

352 5 2 

371 4 3 

264 4 3 

364 4 3 

265 4 3 

365 4 3 

163 6 3 

370 4 3 
174 6 3 

266 4 3 

366 4 3 
272 4 3 

372 4 3 

033 2 1 

117 2 1 
137 2 1 

103 2 1 
132 2 1 

B • M-B t • 

A • B — A t • 

A-M+C-A t • 

B • M * C — B t • 

B • M »B • • 

B • M • • 

00-* M • • 

OO-B • • 

B M • • 

A B • • 

B » B • • 

00 A *A • • 

00-B-B • • 

BCD*r7 7?<r2ilUj|lttl/: • • 

A ©M-* A • • 

B<®M-B • • 

M — B • • 

A-*Ms.*, SP-l-SP • • 

B-Msh, SP-l-SP • • 

SP+ 1 -SP. Msr-»A • • 

J J t t 
t t I t 
t t t t 
1 I t 1 
tilt 

J f R • 
t J R • 
t t R • 

R S R R 
R S R R 
t { J t 
t t t 5 
1 t t t 
t t R s 
t * R s 
t t R s 
t t ® ® 
t t ® ® 
t t ® ® 
t t t ® 

I t R • 
t J R • 
t J ® • 
J 1 © • 
i J © • 
{JR* 

J J R • 
t t R • 
t t R • 

ROLA 

ROLB 





111 2 1 
131 2 1 

aJLq .[XLElXELlJ • • 

! ! I ! 

« $ ® i 

RORA 

RORB 

Shift Left, Arithmetic ASL 

ASLA 

Shift Right, Arithmetic ASR 

Shift Right, Logic LSR 

LSRB 

Subtract SUBA 

SUBB 

Subtract Acmltrs. SBA 

Subtr. with Carry SBCA 

Transfer Acmltrs TAB 

TBA 

Test, Zero or Minus TST 

TSTA 
TSTB 

202 2 2 
302 2 2 

220 3 2 
320 3 2 

150 7 2 
147 7 2 

247 6 2 
240 5 2 

155 7 2 

167 6 3 

267 5 3 
367 5 3 

360 4 3 
362 4 3 

106 2 1 

110 2 1 
130 2 1 

107 2 1 
127 2 1 

104 2 1 
124 2 1 

026 2 1 
027 2 1 

115 2 1 

a Ik] -rri i mzp-J • • 

B 1 C b7 - bo • • 

a jD-mxnxnH) ! I 
a| kl 1 1 l~ 1 T.LI - □ • • 

B 1 b? bo C • • 

a | o -i 1 1 m rm-p • . 

B 1 b: bo C • • 

A - B-* A • • 

A M C-*A • • 

B M C-*B • • 

B -* A • • 

M -00 • • 

A -00 • • 

B 00 • • 

t ji ® t 

t t © t 

i t « t 

t i © i 

t t © t 

t j © t 

t t © t 

R t © t 

R t © 1 

R t © 1 

t t R • 

t t R • 

t l t t 

J t t t 

t 1 l J 

t 1 1 J 

t t R • 

t 1 R • 

t J R R 

t t R R 

t t R R 

(D t - i v «*= 1000000 
© t/ 1C *s*=ooooooo 
® t 'i-C BCD1v-77 

0 

0 

9 />10jtffcrt’ 9 1'X ]-//> t 


® e 

® t 
® t 

KN l-.fo:'^ ' F = 1 

FV |-.tfc/<* 2*>#tt*>*-''-7u- 

F N <*■/ H5= 1 )• S 


® t v IV Y = 

© t v iv *h 

© t'/iv 

100000 

■C-i t * 

0 0 


® -f-N 
® t 
@ t- 

X9 >7 > a> Ifeft) 

hi fc & $ -b ' $ 

*‘*.£Lfc£ ** ' F. ■/ F 

n:a- 
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3- K • l'XT-9 



E*<D*« 

OP 


0P=>-K(8il) 

SB^t<n'<4 b a 

flu* 


£*« (AND) 
iSSW (OR) 

IWttSWSfa (3.97.9n—vT OR) 

M««a 

-.iK-t's ??t%%2h&s*‘l ■ »t- ^3>«rtS 

ea 


-tfa (<<* b ) 


*#• 3-KTOE# 

H tT •* h HfhtU'-y ■ \V'> 

i 

n **r-f <r / H 

v *-<<7 d-, 2 «aa 

c tr-/h7 

R 'J-fcvbS*L* 

S -t- 7 bS*L4 

« **«tt*T-t < bifcli ')*-/ b?K6 
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_M|c£otOWI 


ipviwT^ 


?J|3 < l)7-f qv«+-,-)S-KSW/; 




sen. 


M.Comchan © 

C 1 7 KfJMfr 
(3-—* V XAffl*> 



ISrwf 

*.£*«• 

T Kwxii T— 9 i, -> i) T^M&V. 
S N 7480 co S'ALUiV'i 

**, iSW8Sl-L/iT*tf, *j i tt 
CTTLTa^Ka-^^^otL 

< , r 8v>oin CaciiT 

T)VK*>. 

o *. *l{f <,>(,>/,;«,{>> 4, ft / 

tpkaxu t‘l* 

tlfz & A, L ^> * Ir*. i Jfl.; |.7 
atfc r @K0(i?j 
r -€-X,=5r coiiJart-*. 4 

r Sc^(io 

< *-o*.j 

-ttl-Ct) I BMW^7iK — )4 • 

9 4'7 ! ?-<9, 'ia-WPTR, P 
TP^oilf, 3M<JI C/7 F 7i T 
I PL. n-r 

-, ?*i? J|(|*'LTV'S. 

1-rt> icoAf. 

£*fV»5. 3fcB, **5fc£, t(4 


o TW3SS 9 ■** i; 
«-C£*SO£i«£LTv>S <> MBJ 4 . l 
■C * w ? j r Sl#<7>*Mi"e -> v -t tf 4 

if * > «t> ic0->$> 4, 64 tf > <r> 
nil *A«n'cr **oi»rv' 
b. T Z<r> ICfalcfig-oTV'* fc.B-5 
fj Wt-tiJt*,*:. 64t->«0 
I CifilfT I <7)9900** 
16 tf -y K^SiCPUlWl.^ 
lir*v». i frt, 

7 i i«»s^Tt»±iffcSr.)t« 
«t«Lfc. 

fn^jtAffiS^Tr-5-n i c 

£-7> < -7f< i: 

•€■■« I ClciiKS#^*»*^. 

) r ? 

HLfcf-yT’****. «*-£*££,< 
i'Jiifv»®TKS#flJov>T 
r «ew-iis*snsi5cai$* 

^'U i 

n £ X x I- -*--c < , * fz&mffiZft 

b^<, 

ttlte.j r^xisj-ci, * *‘9 7 fcit 
K I* !<'*»*. jHfiou;$:JUc L*. 


L*»LJ: <#iTAaiir, *A,*t*p 

*«*{>< o**, w A, ^«r ^ f37f^ ^rUf 

3 £S«= < * t< 7 )/>>/ diHifnjT-t * 
M'oifcfr’? V ■•/'' ff-. /■'£ 
?*L*:«D*r. fc*5*K**K* 0 T 
V'S*ri+-C£*!H LT<tK I Ctf 

r *^, ciA,*j:tn'*t,«'>*'7it 
t: < x,*r. ABRlf3S*{) 

7.jtl>7 t, r Tt, *y3>M *5 
Jv.ofcj 
ii. 

fc i s> * > ? #1;:^ £o £ 

*. fEil 3&» *? *» X-, 

4&Ti7*> 

? hfci'jn., tj .., aj 4 t*tc 
'■'*>'■ -<7)*^<7)S*T^T #>*.* 
**R<7)i) 

fsjWfStc t jfcfc/ta*. jiff* (in 

v>. h <0S(A|« t|5]t. -e-w 

0 0 lcli/h?*TTL**u tttTffi 
oT^*. *^T-lic:<7)*<g^fc 
tot t A L < IftBfl 
i" *> -f 7 LfciJgS A,ia 

4:^ (=m<7)^^ fc ,g, ^ _ 
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IMSAI808012 ALTAI R8800 t b Z 4 9 

D^tfa-Kt. ®*»£I±T-X, si®, '<* 
)V, -*+r — Jtf — K, CPU^-Kfrfcilit. ftfcc 
/ti] #- Kt 1/047- KSr^-f-itf- K K \ti& t , 
L TlMT L * f. 

IMSAI (0?4?D3vea- 7 li ALTAIR i 9, 
•v-tf-tf- KizAtifeii* A — K < , iitSi® 

L#>L, IMSAI (ix 9-^ 

< . ALTAIR IcitJ® LTfi < *> 9 i ■«: 

/L<OT, 

itfii? «. fc *.* -7- ^ T/n6*ffr»-> T «-> 4 60 

A<#iiT ALTAIR co^^TA'fr^ <Tltv«i 
T. L^L, IMSAI wviaT^liitfitfnJ: o 

■ 3MK 

IMSAI (O8080* -x h t£ ItTB -v 4 7 n 3 y tT j.- 
9 umz * ')•*>— K, I/O #- K, 

I/O, 7’D/7A«iLUt. 3-[l]li8Ky* 9, 
-> 9 r^n/o # — K 2*fc, i/o t tty- 3 ’-«CRT 
-f'^XT’U'4, ttr-7'9-7', 4 K-«-->y >^d 
77 A (ALTAIR), ->X-fA*^7, T-fe>79- 
7 'd 79 A(IMSAI8080i:#<''TwS), 7<9 WWl/O 
# — K, PROM#— KtM-. ->9 T/H/O # - K 2 
tsii 1 tRli IMSAI 60 -To /7 Affix- 1 Sit ALTAIR- 
7)7D/7Afflf+. IMSAI t ALTAIR 60 -> 9 T 
;H/0 - Mi x f O x K 7 I- i !: «®V'fr fc, X 

fOXTf^Xt T—9T K PX<OT K PXeOT-* 
4 >60 L *'*:**& 9 nt'S#7)7p 77i> ■£ 

ittf>tc2tSSiftM-Li Lit Kffl 100 P 3 

*9 9 It IMSAI x Mclin 4- 7 9 li 2 3 L#tt 
^-Cv>-fft &<##- KfflK#- K60«a^lt€-^-C1-), 
(-f-60fiU/O ,-K— 1-603 4-7 7 A 1 IMSAI 60# - KK 


Bf^V'Tv»*V'7>T**'t k i-). ( 4f -x h , #— K, ^ 

* 9 9 ItT 9 ') A <n BYTE SHOP, #;*ll60V-3- 
-*£T-W?A-C£ it). 

■»£ 

-^^Tyi'fcJL&a'feifc* (-HAjt-CiLl# <fc H60T 
•*-**, ■v- j .T 7H;0, £60SB,S£if 

CBtflfC Lfc. 

fflAiTli2 0d-C»9 i Lit. 

^■x'<, + K 9 4 Xx<f, 

Lit. 6ftP>9Bx'-4-/i'£ittf>£ittf>-C-t. 

LTV'* Lit. fflAiT £ h5 
tc ■%.&.£, £ JL X to It If#- < *a A ft T 6, tl 6 t JR V' * T . 
(^®SBV-3’- flimi i-t). 

■ t-X h 

ffi^rXhLfci, -Sto^-KSAil, A— 
K B#V7 Tv.Jx4aW-7ifXH it» V 7 x h 
#mICi:IC £A*lTtx Hit. 

&#- KliMHfcS*-} -CLtecor^#- K*A*l, 
I/O £4£#SLt>'-4-7H!pf>x.3- - 7'n 79 A £AtL, 
C RT 7— ~ 7;w60Jf — .-K— 74^LTf -( 

X7V4 X 1- Li Lit. itLiP-IMiS: < #J) 

J i LtWT, IMSAIn7o77Aja-KLiL 
fc. fc £ AA f «i£ intA. i^TAJL I/O60T# 
t»I/0f'<< X60T K >Xt[B]t 
/<7-xnyt 0 (I/0<OT KWXi 1 (03) i6 Af 2: 0303 
607*i;TKpx) t) 3frfL L T v> 2>^ A*t> A* 9 i LA:. 
^•4-7U3 > h o-;i-®»iclS:ft5 x#7* o, I/O 
60i#-C-fc7^'J • 9 4 f-ft^fribL-rnitcOT-r. 

X-.-4-/U3 > )• □-7H5]K6O0ffl^^.*}:0®_h-eii 
triHLTi) 0 i L*#*, -r'J >\-'*9 — >Ji«S X 60 
i i ft«T/<7 - V TBUia 9 C LT o K 

1C 0 * L it. 

^iT.T-^E-7, T-fey797D/9Ali|))< iiC 
JtOiL/t. <#C(: ALTAIR 6>yi)7 )VA— V &1Sir> 
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ALTAIR, IMSAI 8080 BUS SIGNAL LIST 
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CRTx-f 



X ALTAIR BASIC 7 , n/7A^fX h Lt Lfc. 
ctittMlI* <1JJ Lft. 

■ ALTAIR, IMSAI (7)'< XIZX>K.'X 

ALTAIR, IMSAI <r> * - y h (i f t, h 6 — K I- Sift 

') t1-<7)X-*$-ln]cn>£ -5 4 t. 

Z<n*j - Y <nx. a BUS SIGNAL 

LIST £« 1 (c^Lii-. C. cOy<X<7)8Lt&(4T,' i) i, 

8M — *i — c: t> t> icnx-m^ -5 

■ £*> tju 

IMSAI £6-5’'f ?B3^tl ',*. — 9 JlAiTTSt 
fc#l4, ALTAIR «0 Jf- x h 

tcsstt, «»;$#., <-sTv>4-r*‘, 

V7 1')I7, 14 * tiit. ti. ALTAIR 

*>#** T <-ftT^5tK7^. T~f. ALTAIR 

W 8800 B*‘mT«i^W» 6 SS < £ •), *-F«Xp 

•y h 4 L tztf, 8800BI4faK**®i>^-C. IM 

SAI cd — K <y x r t ALTAIR »V7 h >?a.7<Z> 
(I/O tf- h 6 ALTAIR) 6 

LS4-£/L. ALTAIR, IMSAI <D * f -y h £8Jt 
ASS.S-fSwAl-^LT-tfftlc/i-CtfS <-'.b 

a o6-4v A 5 

"»*< ^^y-4 rj- 




Front Viev 


to 


BASIC 




PRINT N.9QRCN) 

V?^<-1MW 0 T>«N 





to 


Ox— O^'Vh© 


(nmim 



*»+«** 


• > -b -9- >C If <7) a u o v. ' T 

'Li •? t-t&k «.«< 

'3**4. KEYBOARDS ott, y 

4 -r-Ci>fa.kiVnZr> < h<r>uWM 
«o**fc. PJIgA^i' < i t 

•»,&£&**£ w. 

w < r>frcr>&mizhlfx1¥& <n 
#%i tfr*», * «*«ra<oe*iii 

««tTfefl[*iKiSf*. frfcWoT 
One board (Z~f & b 3£t5 £ & -f W 

xfi-trxyitii'ot, *■& 

£«w*£ 

<fr.&£01\ + £ 

9*ti-*>Itfcliw*‘*w. *<v±, 

&&*>*>) *>-f<mt l zit tux 

*61*. ^1-4 <*L*>4 ?) 

r x -i -rmj a* 

wftoT Liu, 

Kit oAi-a-iilBtei&di-tt-i t 

z.*>tc<r>ti. 

•KEYBOARD** ¥ K li w C, tt w 
n TIMWt6«fta 

*ijfc**, (j£ft ! ) Keyboard J)Xf 

-E-X-oT Wfc*‘ofc 9, 0<7)$** 
JfttAaiS < £>wfiKIS:*<,t;fcofc9 
7'9>b»tSlc»« 
yf LTf Xf 9 — 
K X, Sfca*f,*^<Oj: -j |Con- 
offLfci), 

t 9 i:&-?fc 9 Push x-f v 


^•S-fieoTJEiL«i2^^9. -t-x 
•✓^-fcHM-^ic-rswiT-rf'T 
fr. * y-f -c >x2?scK-r#u*, 

«««#.i::< 

wfT^xU eftsfcJfcttWfcfrfc 
-Bo. te*<7)*«lc«fLTv*4A 
K lift* *w**, *ffL«.'#i£**m 
T***'*) Lftfcw. wfetfAw 
wtofi J - * tvif > £ £ < 

f-lcwftS i t tsw, wo-E-Wi 

bmg&ztzt t,bti-r. fi 

TBfflit 4 <73 fc & w fr ■*. •) . 
oHF-Vn wt— f TC V £{p 
9, VCOlc&SWfc. 

• *y b U-3V.'-C 

T -f n r 5S <r> -> > -fe -f -f -f T li 
HUctU^Rla'A^TS fcj'nfe t Wo 
-C.«Si£ftM=ftUT fc.-® C-j i < 
»< fcliffiUfcw. W9lte**1£wfc 
(tfc. 

Kit ffc-? tw-5^** 
*•5. EBrtW Kitmaker Ii3pe#cr>to 
4i9tliv-f fnli>a-/k3-* 
W--> 3 ^t9i-7Jfy bttfctt 
co -t -5 >- 

hF-lM* 1 * 9, *fr5U£|8:Fgtcliw 
oTwfcw* -5 iwf, a»Si:9i 
-T’^.y hticofctoS-flE-jdtlc* 
4. ;nMiJ Kit «oBS^coflbc j 
i-v'xi- xcfSffiSfiS t, #9 
v * ---> v-fc-f-f WQlftKb <b 
it^o-cwr, **&- 9 itsfcffti-a-f* 
<0 Kit ftSfts, K5SUCW4. 

^0(0 y b fT**, Oneboard Tx 


yf LF*0 

fcjjt*-). fU- 
fc£x>liiJfifif.S:<o;£fca‘, ¥29,800 

fT. SLT, ^w*>, $w* ? 

laTKfr-rn , y ? ^ fiS Ht-l-lftHfli-S 

• keyboard — S Sii^ilS b iM S'] S 

37»si. 

• S/H-«ffi*>^^f«ILriCV 

**$^4-w i i tc, «rf.f--+> 
-Ar K LTii<0K. (KeyCV 
h9*r-{, 

{114 J: -5 ic^roTw*.) 

• NOISE- — Pink b White **[n]li$ 

tc a*. * . 

• VCO— 2 0*9, cocr9ift 

b , VCOIUHftj* 

tfh^. < BI 

m 

• VCF — BPF"CQ ( w y-f > X) 

fcf.ru -t cop^gf* f. 

*<L 

• VCA-ACA**»8ff 4 7. 

• E.G, -xy^n-fif 

— f. ADSRt AR<7> 2 -3. g- 
9 -f Alil0t>4 T. 

• Inverter — jf. ft f j£ (C T' ^ i CO 

TE.G.fc fie 

^tLttE^0~5Vi:f^ 
x-C*S<7)T. IS««w^i-w. i 
fc&ro y ? r t<OA*ftii. J: < 
feflTw* J: ? T, fcl«TV'<9 
n h < tei, ? 


IK 


1/0 


ia i 



•c u, ? -p-t < -mvznmtizt •> 

£#£, -tfLfc J: 9, r 7-f7ij 

*'£&*>, Ztuz&-?tz 

r ? v £ 

LSrltfUfV'lt*^. 

r »w$ij !=»*>>, wc 
n* Lfc. ^>^^^>£0 21= 


ip-f. at *>A>Sa -5 '), lifcA^ 

fi0gd^£^' - + ^-l-.t-{h L, '«7fa 

- k -c«*£i- SSit fc l. fc. c at 
«-7-ci . y ^!iffl:>r.Lr«:i.. ^sb t 
^ (fctfUCV 
•*> Signal Wiftitfitfe •) 

wcrtscae^LT**. sw^vr -c 
fllSdifenT). 

^co i -9 4-7“ 


■t f A >\Zt£~>tz*\ biLirhlfc'-' IZ 

< ^mpfti>&r $fz<nx-, Z&Z1Y- 

$tJli, *—*)—8><r>'- ?*/v£# 

nsoti'S. 

t=fl n v ? '1 > r £ « if i L T>' It 

D-7> 

K*fc'co’SSS-£Ii, Ulta 7?: 
tcai'7? TM/^-C* 6. 
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I/O 


* h ** 




Rli (, <r> 

<r>i><<. tz 

VtiiL, B$WJ ****‘4. 
mi;giAT, * o * -5 m 

LTA'fefT-ofcli T ■). 

tujnn-u^K /-fyf-ffl 
«0-r9^i:ir(ii |, c< S/CK-oTiilt 
l*£< *4. 

*KL«VR'i>7 , 7/y 1 .7^<t 
*> -e^iH^ » £75 < s>niRA,rv» 
'J>L?i>& '.'!£* 
Jif+ii, Key ffltfoffftitEClfi, 
20% 7 4 7"eogl- 100 4=<-fe<-‘lit» 
-7TV'4 |B]-d -y hco-^oT-H)-. 

lcLfc**-5-CBe, 

murvwtijr. JtfnicTtf^s. 

y-x<7>Kf^(j, 

;u2«ct, fcfciixwtt-c, r< 


ffSJUfcflSofc. ifHKl^U 
i £ li|5] t f k <5. 

*ra»:'«*^orau£t&¥tr3- 
KTSSL, btfrc> titk, Hfi L 
'fft'J: •) fc&jgLjfcV'. 

Zti-c— &*)%&.-? i>&. 

•MS 

6?i>o, **>±fs T^r«M£fc 

< * < -ciiv>i+* 

n. 

i-ftff— K3 H 3^7 0-7111: 
3e$rt:3-£4. -raa 
^ LT; 0 -’■£ 
4. 

*3M= LTftO (,Mi«AlifX7 
— ■ t t sr « it -c t * 4 e® i* t 

S 4. 

iS«i- #(i, eyboard &)'*4 


£®L, «SS<7) loct.dOggffcTC V 
**lV*<frf:4 <fc -5 IZTf 4. tfCK Volt- 
Frequency mjco flft*?. ££0n»fc 

cat, 

•kt/fCiAiv^iKUi 
Keyboard «0 1 oct. 60 $ ■(!; TH R* <7) if 
#» 1 oct.*^C1-4 J: -5 KfiJVR 
S-PIS1-4. if VCO-I £, *4 
Key Lfcfc § C440Hz lz& 4 J: 
■} 4. 

* coi-C 1 oct. it; u Key * if L tz t 
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SIGNAL VOLTAGE (V iS ) -VOLTS 92CS-239I3 


mz 

Typical channel ON resistance 
vs. signal voltage for 
three values of supply 
voltage ( lf mt - lf ss )' 
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(1) (U-7X7«] — 

( 2 ) (y<X«) — 

C > i> X 9 « ) 

(3) (/-f iV/if) 
£*tl4-E*i-e4UA<0£ £ £®B*T 

4. ( 1 )I4, C DT7pS*lfc>i>X 
)r^safcy<xicm 
*1-4 £ £ iTji-t. ( 2 ) 14 ( )T^ 

Sft.fc''*X«'7|*j:#£C ]T*^?4 l/c 

U'>>X^«0A*lgT-lc^-i4 £ £ £ 
tRI-. 4/c (3) I4>5>x?<77-fey 

?t, LT±<7>^fi|WT-CE13<7)r 

. (*» AS *“) t 
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0 2 HITAC • I 0 < 7 )«it 



n rmniast: %*.x* x ■?. * 

T, 

<x)WW«-ini.'C ; ewie*SrA w-OX 

?HLi -9 t^- 5 , t'^>* 9 >- 2 > *n W S- 

J: -5. 

A + M— » A 

Z<V$M¥& + Z tzublzli, 

X ? A bus L, iXi, 

M B bus cai*f 

6. Ztuzi^xt n**‘Stt.T, O 

bus O bus £ 

AH’X^WAillCftiL.T, Set 
AfcWTlfiAI-Sr&fUf Jet'. 1-fr.b 
■£>* 

(AD - (A), (MD - (B) 

(O) — [A], (Set AD 

3'*-c<x9U£B>m''-K'?xT (® 
lift) 

tfo-p, ii nSrU-'l^Stf-). 

0 4(i0 3 £& 7 lKPS^'- K*x 

04 

li, lUSmWZ ?> i> <n k 1*41 t=*4 
IfeL'tKS. Z<r>mt 

5t*‘ ti A + M 
— A**^(f ?<!■& - Cl t t 

©V'* 1 -. 

A + M— A fcjpjf^fc LT, tSWi 
L*»L, CAD 


— (A), C MD — ►( B ), (O)— (AD, 
(Set ADtv>?fi^()05 CSx^-J: 

-5 %-Tv 

r>i 0 1 '3<7)mM&‘0'Mft+ &i±m 
nro 77 Ztl 

SrlSWagJ: 0 lit, 

W ? 07*0 /7 a (lift 

VE&Cf.ilfcT-O-V'f ?D-/B 77 At 
(i©T#&£.). C^Od-Zd/ 

Cl fca<»*$:V'< 79 -r-— * 9 :« 0 V 7 h 
xT fcliE«i]?*L, ifc/'-K^x 
rwii nafeii*^r'*iAT-**iR 
et^t'co-e, r 


— a ^ x 7 z t *>*><) i 

T. 

Vli, i -9 1 'inmt LTii*#^ 
^•l-frfcZh, A-M— AtHtr-f* 
vOoyo /7 A £•*&/. t 1 A J: 9 . 

jiSTIi 2 x>tfi»:£jn*1-£ ci fc l= £ 
2 x>**»(ie * h 
Rife £Ltzi> <01:1 SrdPi* Cl t (1 
J: 

9 i:vOD 7 ’o/ 7 A|iJ;orl 

%?*.*. 

(MD — (A) 

(AD — (B) 

(CAR— ADRD 


0 3 * 



1/0 y-jlf 


>"*T"tta ! (*«|S *«iS.1l Bt 
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1/0 


@4 itytm 



(0) — (A) 

[Set A] 

03wJ:tI:, ki>x>’=<-<x|#j I 

L, -? 

fctWfcS-tt-S - fc*«ffi****#r 
LX, & 

LX, -f-co^-f ^a-TBrxASrjS: 
ft-l-idk-klaltT**. PUIS, 
El 3 <n v i>x 9 ='<xm&Xli, Ik 
ZztixZZ. m.1k 

Jf£tA4tat>Tli ■) . 

0— »M, 0 — »A (A— A— »A, M) 
A— »M M—A 

A + 1— A, A + 1 — »M 
M + 1— A, M + 1— M 
M-A — A, M — A— »M 
-A- 1-»A, -A- 1— M 
ttz, i> 

<nt LTIi, 

A + A— *A, A + A— »M 
M + M—A, M + M — M 

IHift r- i *• tc t) 2 < £$-(*:$ 

Cl 



•iraJMSUA* Hii 
tt*(i Obus cm 4 


•3**4- A U-^X^CA*.* 
(a) 


(A]— »(A) — f 

cb)-(b) — r 

(0)~ » (A) 


[Set A) 


/'- KtV7 K7)M«(± ? 


;nj:i iz, ammkmti-z t 
K7l**'(>#AT< St. 
tv>- iT <?)«:» tg.frtiXZ 


m 

t 

A ui>x?*'-b y I- £ 

(b) 

fcr- HS^a <al > r 

c. ta^ser* 

iittflifc. -tL-c, 

v> < o*>X)-v -f ^ ■a '/■a ir y u<r>f\ 
XTfiZIxZZtirh, t£ii''-K'7 


I/O T7^+f —?>«#. 1 rHfiii 0 /U-C0M4 f. 1 i CUv«S 4-ttA. 

.EKffiit 20*) 
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V7 h 7 x TT-liiJi. 

^iittcZ Lfcii'oT* 

'V>- (.^iTt y-7 h 7xTli 
*KWKIi|S] tX*,**. 

-eco "t^ST fcl±, ^;bt«>S n i> 
■y^TibO, y>— F7xTfc V7 h 

7 x r i* -t «o ^ s a* 1* a (ft * 

'^'KLfcioas "ay 

••/ 7" <r> j i ic Lfc & 


&vw — K^xTWSfl-^fcli^L 
^ h aix? xS$AT(iir < , **: 
V7 Hg^t^K, v>*)«)4.i*9 
D^'<r>K^b 9 fc.S.^i-r. *& 
dwii, fi-scfiit^sfti-swii, a 
z jTJ« - KT-**JiL, t':it 
£ V 7 h -cniJi? -e- ifrtt'ifllf 
tf'SS^fc-cT. 

8 ? -a- s- § tf-c&ttT s 


K^xT^iiLt'V'S 

<fc -5 lz.fS.btLi -ftf, i?'>LV 7 

-P7x7tv7 h^x r»*a^i 
^liTIT, J: •) ffc L7 < ££ 

(i£l ) HI 4 T [A3 — » (A ) 

itiiiiftL-cy-l' 
t »f a. 


* sfzif-cb h. z 7 ? n a > tx-?®»#co 



CA)-(A) 
(CAR— * ADR] 
( 0 )— * ( A ] 
(Set A] 



*SF*9»l<7) T V SISBfi «r?IJ 
ffl LT7-f ^ n 3 VfcTx — 
?3E<7) TVf< T.T'L'f 4- 
LT^J-ttAA' ? 


★ »&£(* SIAM lc*CTK~ 
t> ^ £ v.'. 


- 77?T'(X 

6 «*I <7^- A *<*!,*>£ t. 

( 7 'T 7 ;uSt liifi 0 H 5t ^ ^ x- 1 . ) 
Wmjg<7)7 L L'fc:'(VHF 
B^0JX.*7-, am xUt:^t>'bXfeoI. 
■® ?« <f 7 > T 3 7 -f -y ^ * -y 7 7 

■«ig(iDC7.5V(#3X5)X-r. ACT 

■ Gift LSI fltffl. 

¥ 23,000 £■ 

1£ ¥ 18,400(ffif®am#) 
10£ ¥ 172, 500 ( " ) 

ACT^'7 p ^¥2,000(^i^¥300) 


• ittCOTt-f Kti>4Al: Tvy-Ai 
as*LT*i tf/i-*' ? *«*-«)^2oon 
W». 


15? P AO' X I- •! 5 -f -y j t -J h • ') 9 - f l/ 0 « 

Advanced Equipment Research Corporation 
t 182 1-5-1 S0424-86-8670(ft) 
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yyyyy^yyyyyyyyyyyyyyy>y>y>y>y>y>y>y>y>y >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> »>>> »> 

U-tf'J'J&flWNr 


m *m 


Mfgtwiur, *T.e.u!?^swa*#^»p/rr* 
bn#, St«izJfe!SI)S»r^^W'-Cv>4 t, rr?*?<) 
•>A«oj : 7 ZbnwfUi, <^*1). b ti&, Z Z~C 

*a#-r&u — if u >>Atv«-7 ««o*»fLi->^f'^ r • •✓ 

T9~X'bb. 

W— #9 7 U\tT 9 9 i] "P1973#ll H 1C o •9’ > M)V 
3?S*J tK^tSSofc. 

1975# lfll6BS0^.^-3-^^^f AXIilfc— ffilc 
£*>iei££#ni-fc. 

U — tf - C *r L v.' Jfe «• stf *' Ct 5 

')TX- K • R • ->!/'•- K 

-Tv *9 9 7 &<7)±b- — Atc#ia5^«o*li u — V')’} 
btLX^b. T-n > • a--X7 > V, 3^>- 
->x.b7<yx, wxt-#, e 9 - • rwx h v, r 
x^--r-*;ux h, *-^-y >• n *&/«-■ v- 
^W-Sf*lc-g-fc-a-rs*±W K-AK*U>«(ftSo < 


4. 

3>v- b (#)ll$m)# , *tii & k-7? *9 9-7a«o 

¥H I U— tfu -?A-b>^- 



-+r±#7 r >9*9 < y 9 tcfc, m. ft, w^ifr 
&lzZ-,fz>), Skrofjfcl, JiTCiftV'* 9, ®7 

vm*-' < i )»*<0 «fc -5 izrniti, bturkmunzti- 
^■(DXiKcSh ^t-ii)gv>, t ~?-r czmztei. t 
tz&±tcftvWt%XiRih<n£i.lz% 0 &1*ttiz&1tt b . 

iSAC.l:*‘ai*'SW-C*4. 

<»IK<i u— # 9 7A»7 'd/7A|:J:I ) 

i?*.s<9->t e- A • xT 9 •■/ 9 
9-VX-kh. 

u-r'/^AO^SBS-H 1 KjRI-. 4'*IC7'9 + ^ 
9'9AA< ( fc4. * LTry 9 7AT|i 
u— T • 7"n V x.9 9 -tfilbb. 

LTfc, »**»***!: 

0 I U-— (f 9 ->Artg(5 



»4 


I/O 






ZZtZt&t "It’s secret." 

KBSrWIiiL J: T. El 2 \z* <n±W.<n-7 o y 9 • r 4 

□ U— If 

? i) ~f h > • u---<fli6fe:>fc£ai1-. 

fetc5H£LTfle7. u-VWUMXkZ. 

□ u— tfgcw* 

2<fcjfcW(='f ^ — m&ttzth, 1 f&l=o § HfiOiJ 
x>2#fa. tt63w*ps =7-*<t>z. u—r>)x b 
1C Wit'll: Z*>, 5 9 — li "Electro Magnetically" 1C A. 
tLX^i>, t t>-5 i fcTifc-ofc. dCOX^Ii. 
A.Uk’if-iJir/wv x-f ic ; 9-£ttltfc*n 
fc#£-C *>'#•*>-). fcftf, R>1*S 
ci fiii 1 KHz ti>7 £ 

ttiofc. 

□ u> --*«»« (*1*) 

/]' s £ e 7K7) a_hc jj t > r b h «: ft <r >-%. « asm 

<oSft:co i -5 fr)f2£ L-Ct'S. dw + icu— <f 

□ X'x** U 17A 

K-Aco^ifelcli-TT^f >1 -9A*** 9, '*7* — 
CIJI^lXLilSLt^JA*, -ft 
iilS^lf 9 * f U ? AT, d k» f 

TS$rt>. 7 p 9*f '1 «9A«9*®cOA***iJfP5a-CV' 
■&. 

□ — ^ • 3>v — ;p 
5l2<0i7D, XX /9-a^Sc# < 

*§3li#ra«otMi[<- u-Hftofei i*- 



S-H-tMfeiJft c«3yy-/nl>(,141 
QitcOJlSfe, **** (RBG) **l£Tn*n%* 
fc#x GfLS. fet7!;*7-TVi 

[B]tT2>S. 

□ *-9'-r =M9[* 

K — AXX^lcliXtf — ij W $*ScflaSd$ 2ti?&9, 
— a-v7Uf-9--r >*7t-fc $.*>l3 i iLh<r>X1b%ti t , 7'n 
9-9 Alc*S#*(i 2 f--* >*a-Xt k*Tlf*3fi 

-O'*. PA*»li9-->a-*-7i'#lT*&. 3W-7W 

<7)f*i7)9 -y ? «0 + t-li7’?7 -f -/ 9 • X 9 9 4 -f, 4 
■f-r >*;u • f-7'^-f2 &, 29+>-*7U-T 

>-/2 &**AoTV'*. 

n^x*- • T--f • 

,* v * — ^xTliW*<i 49-^^+7W-r-7'w 

iMLTS£?ftTt'£. •f-7"W«*3<7)29-^^4-7W 
**u— -*fW$iJ£ptcl8t'GfLTV'*. *7HC 
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to 


WM3 i — -tf! jx Y 



1213 u — (f x u- frojsn 



147*7 *X 9 -7AX>HJ!£ £co1i$6A<A-o-Cv>&. *4 
* a- > * ^ £14 4 A oTKJ. 

^&<7>#5£I4 ''‘-f'-VX/i'tfj’ i I->T SS3*- 

^ o. rtprwtfifcSil'ai: 

*>$:7. 

t-7*£(41-''<TX>^7 *—?>%.U'-?v7y A? 

IfZfi'h, u—VH X H4fsjt> L*< T <f> 
L*‘L{*M4*«7l$x>M.-9--C7'-X- 
< L. Jt9'J'$ < L.tHTi'JliTftJ. 

?')■/ 

1- t 6. He-Net-— f (^9 

-7A - ** y/Sr.fe) £WoTS-t<5~67Jffl),X-Y 
£J!j*£4<*X)VUIt£ac&LT(200l4<-£,w), h 7 
(5,ooon<-fe 

v'). (Dcr>r«i>) £-7*iri4 



* ^ . u-V 9 7A*'S££-fS. ir>~f t'l 7JF4 <■ t» 

T-Ml-^tLi 7. 

V'fHiHWai'fJS. (03 )5fc£ ’Sit" 
t&^tzW, Ztl&ifltE, $r|!Sl*I*T-, 

WHlK^SlSriaa-tirTi.'* t ZbX ■*,%. 

u-if'J9Ai;tTTt, HiCLtii, 

X a-y<nCRT (Cathode Ray Tube : &&&??) 
ft-A*‘i^-Hf-e-Ai4:9, *ti&S IZAIlUfr 
CRTOTiliCAotttiJcaT-^. Sfe- 
AiiK^4'rL*‘tr-A t L?##.Lf#$ri>.bit-e*> 

fcttJH4t*#rto, &)T¥ft£^nT&E-c* ofc. -f«& 
I--— -9'(4 4 , fffla , K3?T‘& < T t X 9 9 — y £ t Z < U, 
*nn«^i't‘x? <) ->*&±i*iz-rtzixmmtt 
CRT k£-otz<ffltTt>Z. Ztltikit±ft *'■'*> 
v>-*> i; *>'i.Z Z t £ 4 >-li©:)fcf$:x> 

fe£#£fcV'7.Mt-r*>£. cx>;£i£f4 
3£/*/rx>flpjKft*« £ f^<7) w — -y ij r> A r-tto T n &. 
u — f i) -7 a x>^-7 * -y > x <n g-mit X x -> •> ? 
h‘ ^ 7— ofc. $r4J4£«ga**p 
7 X)(4, *£«<7)4tn.g > ftfilfc 
*STxft*l4* *45^-5 A*, tott 9 

»SLt>. «tf.T*(4,‘ «£*tLTl -f9X|-**l^ — 9* 

<^7>^y^«{t=Lrv>S7!)‘, 

-tlM V^{(«7 , o7777’;^ J :t*gJffli>t, w- 
■’*'*£ L, ££1*tfJ£ 

fctx£.rfcX>-t-S3->x-fA£1-.6ti<'7COI4i(7 
X-bbni)'. ttz, CX>SiJ(Jpt; 3 y 
S-fico-ty-T-SrijJiAiizSdSL, ift & x>;»^ I* §*<-*- <- 
&S i: <->7 xX-f A£1-4 lI4, 

^f-> a 7 £*&£*&co-C(i£ < & 9, u --f^fifl £ftc 

*S U £* * t v> 7 J: 7 1= £ S Xb -6 7 . 

□##*» 

KBS u— 9* 9 -7 A 7*0^7 A ✓ -»•>- 7 Wyh, 
Bg«51iF-3 /! 

-a-3-X-^-fAX 1975. 1. 16 
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■f'V 7^1/X * MlU<7) 





fMJfccOv- x-t-*>f -f — <7>-?-i t”i x — -x s x-eu, 
W .y f • x ni *5Sfeft<£-C-*> 0 , i feHffiAA&''Jfe T uft 
t£i)'t,z. , k ! s>**H j r-<n *•/ 
a” izt -jXli.*ti(,<?>; 7''7lifibico&i>:$' , 4-i: i> 
r < &*fftfe''' y * XiTJ-UJI- 
\t2sM2tiX zt£ti''>tz<r>t<% , ffi(r) in ti. z<r>m<r> 
VtSli. a vta. — b*>'*T k J: 

L>!>‘ LfeA'G, 

#-7< 9cofeWc«#.;4'7f»fr>fe^*-X;5>'i: .-KU fe 
ASco-tej-r-f 

^tfO&iAifxf AT-lifeS-to T-*>*. -T’-^.e^x 
-* -«)!=&< iofcfifiW, 'f-fUifJiiTWT 
^o;TxX4:^4^&Pffett£«LT, i'A-t9>4# 
*ai4£±tf, fntx h ij -4- if £8HJ-feC‘ tco*>t 
KiCtrtJ. *,*.£«*. *-f< Lt2~3tt*-6 
HU'tfn-^jnTKj. 

► -7v ?7(Buchla)0> MODEL208 
STORED PROGRAM SOUND SOURCE (^H# 
J8D t»f If*. *-.-*- K 5 

Ctoir'Jlii'otLii. 22P»7’D/7Aitf-K 
CT->-ir>'t-n7'-?-, 

x--> 3 x^-xx?- (LFO n;!:l co)S]jft&, 

vco mnmr- 9-,-7 < >v9-<nr-9tiZ w-r o 

/74 5fl, /^VaW-fl'CiLiitjitTtC 
?M.Si4 ££ffe-£S *> <Ofe. 


yj •) f$X T", 7 n X h A*zxd07.=. i T 7U|fcfV : tti 

► RMI <7> + — # — Vn>£zL- 9 

*-#- K 3 9 t liM b i> rv 4 r, m fe A‘, 

-jfefafti: Lftfeo. z<r> 

* -rVHi sV-Ka.-* <0yf x ■*■ ii - K £#: L j&tf t , 
t-frlz-Ti} -t y h JIITKJ 
?*>&. #il7r-x?v9’Ct>6*ftfrtt'fiW*;#. t 
IC*‘ < £?^fe ff**7’U -fe y h T# 5 G LV>. 4fcg:(i44 
95 K 7X fc v > 7 £■ i £> tv*. 

► h -> DO- 100 2-S« 

Z<r>9 4 7li^T-iSSI5^*‘-X x-ft -f -f-Slitf 
J: •) <,f'^^7U«T T;x7yxx)A-(c*4. t£ KSAfli 
g If x> j£ 7 - 'J x c j: 4 ift** G-i* AiSt* A> G 
cogi&i: LT'®T-T;uzyx(cia4G-r*:*T5T-*6 7 

7 t ISSfllc fe o fe*<, -f co 2 U tST-fi S516<A'1&6 ; i T 
<n^-±-9 x 9 -r<r>*.-*r-<r>®.'aL*:t&V\.l}- KC 
&m-C fe fell!) 88 fe co |± £ co -v 't 9 

a 3 xfl-co DO-100 li i 
75Rt*>- 

i d-C'fiXX-fc-'M tr 2 ttWiXfi f + 

«^Lfe**, ini^iv^axJiSALfey'Hry 
? 7n-fe -> x -ft A 9T-tfii A 


*> 7 . 



I/O 




VCA (Voltage Controlled 
Amplifier) 

K M 


Hi s «$*»<?> 


*-mn 



xy^o-r«-3E±-rntli«»ti<mJI(c&4. 



1) ^^trfcv.'-c<7)^S I ^oai^ I >Sx.^ 

i^n*gl:oKT#iTAJt, 2iS9tf>ff*fc 
«•! tAfcoli, 
iiSa* 9, jiiVtolJ, #3K± 
(oi 9 ppp~fff ii;»; t) r 

f Lt, 

xy^n--r (&*&«}) t»fA (0 1), xv-:d- 
71 i, a# &*£&■( tit. iL *,±9 (T 7 y 7 ) tit 
feT9 CJ 9— x)K4r**», ? 

•> K.*X*J: xj"'ca-7‘«9SMH 

0 2 B-7>KSH-3AOTVCA^14 
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0 3 **«>i-VCA£7)rtgp70'y^ 


am* a* 



-> y-tV'f V"C, mgcolffl* tz^>'<a-y’£jf tm. 
i-Z&lz -y 1- &, VCA tiX-< o-TVx 

* l<- — ^ Tib & . VCA li, Voltage Controlled Ampli- 
fier <r>*?,xb o, mff.syfpJidiSi: ^7 z kiz%&&, 
> hD-;i,t5Sg^') 
(02). 0 3i:VCAa-.y fifeOTi 

-■y)Pis, tww&nimm&vn 

mt&zk \ztcb. tp-C'SHiT-t-a m-rsu + YrJ 
■V (SKtSfH) XbZ. zn&frli, ICItStiX^ 

/-ii-tck *•* 1 ic^i-co-c, #^tc-rs t&u. 

J: < ffl^Grt-Seo^RCA <0 CA3080 tKi, 1 - 7 v 
x a ? >xti*ssr-ife •), f£fS:i£t'. 93 <n 
jDKSlcAi^SSWSfE (J-1TCV) liiv^CD- 
r*EE, LFO(*a®JSi&ing^), ptuz't -->*■», 
Y4 ±%kTb&. LFOliiKhw^ED 

3%* (JS*S*1B) (-fflt’fcfxS. 4 — U-X-/UY4 >Wi 
gfflCVIi, iiffiii 0 Vic$£, Y 
kizY-btffl <k*>\ MrarvyiLTAKSil 
IC, JE« 0 ®[E Sr S. f - y 

- -r® ee « m u * im m l /z mm v c a ^ ai * 0 «sg * 

0 4i:st. li. fi^wanjfgtc*£.bit*f 

**, #iiiiVCFcoa)*Sr S#->vri--S. 

Ytt k li, tVCFiVCA liSCtn $ ti, 

1 *Y-%kl t'HfriT.&mYZ'-'. VCFCTfSic VCA 
Ji'filfili, •e«^* , S/NJrb* < Wf'J t tfbt'bX’ 
bh. Y- h^vvxco5§rifefc t & K, i ^o-r*' 



051 ^-ei. fo^o 

-**-$- 1> J: -5 ic. VCFSf Kt)i<. T-J-orT 
-*M->rcii, VC Aiziftbx. y^o-Ym&lt, J. 

(ECtiSt*', -f-co«Sgl= 
J: •) ADSR til'ARi & lift.* ) l=T^fc ixi> Y, 
''(71) -y R^^-fcV-f r I/Oj 

EG«O®^0lc, DACfVCAS & Z k 

Ztktt-T Z£'W&b&V)Tlt*^Kbn *\ J--V- 
^Sti" ■£ C. ): ibWlib 
+ &. DAcnfrmm i>, vcog^iuiK 
ADSR i *)«n4ci3it>Ji v-^o — V*^fx4 C. 7 . 

*mtfilz*>&lzliVCAJ: i) h o- 

>\,YT >T') 7 r 4 r (DCAtTtf^^?) 
iz-f^z k z b fib 7 *\ 7 4 YYn&Ak, ; t*'x 
<r >-7 -f — K'<>y 7 <r>*PZY\t, ^lilEG + VCAC 
± 7 t£. (0 6, 7 ) 

3 ) VCA^ffiTfcx^^n-^t b 

S- A- + 'JTtAiLt, LFOcOiUTj 
btcLtztiF<F>mt 8 mm*. EHtBtV.V. 
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04 -?ni±<nM% 


0 5 Y- h'<Ji'^(n^±ti'bx.>'<a-yi,< 
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@8 isfigm (am) 


09 


®. $|S r 0j %Bt i : AM (LFO) 






(18), ifi}£«oil?#CJ: <ffi 4. 

JT, IH3 n7'o^r-(T77Af, 
MtiUtS!#, SWA* 1 ic*>-«o--r®EE, 
SWA* 2 i:LFOn(H)j^Anj*i:4:4. ft^-A 
* l T fete, i> ^.AAVC £ t fe 

&4. H/^n^*>ltJ:nt4NF, MUfiiDSfw* 
tth, HI 3 co Vo . y 9 7 4 T/7Atr«*‘il. i 
fc**, 

Oi 0 LF0^ffi**‘«8#Yljg^ 
Kirafc*), i^vcF*‘fe<7)«^fc«^x*^tz«v» 
-,TKJ. L***oT, 

LFO X>¥JU»i&C VCF X>£h***VCA 
x>aj*f::ia*>*.4£i:i::£4(0 9). £*i£E 6<-&C 
l±, @IO«T'D7?^'fr/7Aniic, *SSJfc 

^<d — ‘T'fEffc** AiJiSq^f- 2 

leo*#*?-^^**#^*.*^!!). 

fete, f^V+^-C** (0-9 V K SH-3A, ->X 
T A 100 tf H li, 

D-?>^xf A 700 12, rntw-f .x-v’fcA 

fljK-raj&fe, 

&tt4xl±'&G&><'?glSirC*4£0-C, 0 3ni^«fii 
JJiTkJ, LfciS'ot, o-7 7Kn>'XfA700 
Tli, VCAi,^|:ii4', *4v.|iEGx>ai*^ 



x p\ i>"<n-ym /±0 
J 4 ' L C*'*'fc b •? , 
? LF 0 tf)¥/U»U'i 

i r .*'*** cti-5 


0 io ra y? - ?4-r?=j^ 



•f 5 7o y ? • V4T7=7i* 


ftiEi:i/7hLTHJ, LFO i inlf L **£**<, 
y- )^;uxoOFF«NfIL 0 VKTFfe LTH < H 
m ( 012 ) <na i/x-fA 

700? 7XX>->^-fc-tM -f £1£i>£fc1-Kli, 

•v- u--> 3 v**, fS^[c-C&^r< TliSS^ 

it*r. 

x V^n-rSEcoS^IC^S^E G CM LTIi, 

c t c-f*. 



fl-iifV.t. 


10 



RCA <7)CA3080Srfi;>ffl X fcVCAW— fl&l. 
CV2lixy-^n-7 , «E. CV3 IlLFOtE^ffl. 
012 


9 4 t- K DiciiS/ 

3) VCA*0>ftfl>flS».'* 



«.msu. rtJUTj, ? 7n -t 7 ■* - i Of lift ssmsi® 

JA5. 


Stni-. ®»t-ov«TOT2ilS')<7)#i*S:^Lfc*', 

— if— ±JT6, ti'iti* 
fflfrfcv'Jf-CA-afc. $,Vlo«o#*li. glWt:£ 
tz&m. r*bii&m<n4:tti<7>miKzi i \F')±ift%m 
<r> cfxtix-* K + xtufijrh., 

*), i***t«0T*4. -«»=, 
7*? K*xji*ft*tW(=*^TST, 

£*T *■?*#£■£, 7-f 7 r ;*lf*tf^T^^-c0 2 t&O 
ii'ib 0 , **x -fix <*>*&£■, ifcwj : -5 * «-»**{£** =g- 
;LA>*x&. 

□ (#*»«etc) X<7)=7^ K*X&ft. 

A - 1 -v4 3 v-f Cf-f SrJK<ftLr* 

< #i£. oi !)x FT — |'"/d/ 7AJJ (013). 
r I /Oj 1 ^CO O' 4 7-1) y K • -> y-t-rj V-crn**, 
v»-6 j £#JS. 

A- 2 V^f 

h 9 y:7ia>1-l-. SWffl I- 7 ./^ suit, -ix 
l-r— I- K 4 X T— 9 £ X ) T L T f < . 

zmm&nmffiT. -*>4 3 >7-#) 

->>-f*4 *r trm§)i-t-i (h ■7'rr) (®i4). laj 


42 




I/O 


013 A-l X hr— K I ffij 




□ 7'f^l#fffl7') K*x3C<t 

B - 1 7 y h .-K') V&Hr&thX') 't'ASrfiEi', 


h T 

LTfcCtfjS) fs r-Y^Xtftt$AWl*a‘#*& 
-rs. 'E-corK*. hrztitzr-r&ffi. 

7 K*X) t<D 7 -f'(r>ge 1 & 2 ' 3 li£'mK. 

z «)££■, 7 K U -/ii* L J: / i 5 x t HFS 

ix^rv». rv^^-Ck-pTWIKL^^^/ 


B - 2 y f--t >-- 9 -< 7 )< 7 ) * l -> > -fe-V- -f -V 

(Arp V n >f X K o - 7 > K SH 2000 , -V^'> SY - 1 

t 7 >) K + x^Sig-rs^^TirAg. VT/<r>t 

-j ic, ? y fSm >-<b — i * x ^ K * x 

njZ'l'l-Mfr&BZy > 1 - a-;H=li, *| 6 ]£-e*£. 
,<4 * <) ><nx -4 vr( 3 i 7 )co«^x)i^:i=l±ii+S. 
b - 3 xhr-r/n/ 7 A-»-tt 


lU±< 7 )t*£//ffi£'A:JM 4 -£ fc*fc 0 , r l/Oj < 7)1 
7 K, -y't 7 n 7 "n-fe 
ALfc, >n? -TO 7 K ■ v'i'-fc-'M-f# 1 , 

X'hhZ t&tshfr*) V'fc/bl +6 fc,© 7 . TX-fe > I- 
*sf (X7 ^)U7 r > K) 

K*X*ffc{Sti, A 1, A 2, B - 2 , B-3<7)^}£ 
*<i£1-£* { , A -3 t B-1 «0#3;-Cli®Sf 
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mis Moog <7> vca mss das) 



oii, mmnxmu, K*x®{fctci4r&i 

*■) *5. A-3tB-intaii, 

W y '> x v K, f<iX*>-Ki: I* ft 
+ «. h 5 **li, A-2 <r>jj&.T, -f 

5 -y 

frajlALfcfc, 

*fc :i<«BSiiTK4J:i 

*;. or 

li, ££**-¥-< 3 £*AL.)tX?y*;H1; 

0, ->'4 V 1 ; y K • is's-tv-l -V&fe'-'ZtcIrfr ICA' 
frboT < Stv>ot«.lf-CUi>5Ji.>. nf^fco 
©•) Affl&mtifz-tyxi 



4) /'— K7Z7^»^l/-b'> h / 

r i/Oj coM#<7)4 , i-^'— Pv-rn 
if tst^ia^we, zzTkco 
* Moog <r>t> h V C A <n® 

ftZ&mLiil. m\W*<?>VCA-C*>Z. 
t'laif^cor-. Wu&.<r>9 4 -T<r> Moog lc(i, figfflSf 
T v'£v> -?*>-?> -5. 

¥*#$:»* 

1) H.F.f-^ v v (^(S)iE«IK) 

2) o - =7 v K •-> x x-M00, ^-f-XT=i7;i/ 

3) •¥£>%• -<’-f Q] 

4) 5a-5^?i43bt'fV(fV?-7i-f X76#- 

8/!^) 

5) Moog (T>^7 — *.7 >\s 

6) Radio Electronics JAN. 76 
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New Products 

8085 , 8048 ^ 


■v-f ®W. 'fvx^8085t 

8748, 8048*'12J4 1 B IE5SC** 3 *.*. 

■ MCS48I1, 8748, 8048 £ *<ll> fc Lt7rS'J 

<#80 

® 8K.y hWJ»a«CPUJ|<j* 

®7or?A-yt') lKy<4 K1024x 8t y HW# 
(RAM) 64«-< K64X8t7))rt* 

® 27*0) I/07< 

® 9 4 •?-. i]*7>9 1*3* ( 8 b y h ) 

® 9 a y 9 1*3* 

<& **V — it>'9\ )7, 9 -fe y h 0f&l*3* 

■ 8748, 8048 0)48 It /£ 

PROMdg (8748), R0MJ& (8048) IlSSrfcS&ttA 9 , 
T-T'&m**'''. 4 
PROM JSC J y K«B4> 3 t 
-t-X? ROM Sfit: J: 9 y )i<*4!:v^TV'J. 

® Sr-fr-fr 4 9 >V Z.*,-?4 9a& 

® SV-f-iS.TTLa^tfr^ 

® 40b yD I P 

® m-z.7- ■7 7’i)l<¥-B! (f^'y/Cifl) 

© W * * * £ ffiiS T S X ? y ' '•< • * - K # <400m W-* 

50m W) 

® 96« 

804811 l.OOOlS o .y h TS.OOOPJiUTcO^iE. 






■MCS85 

MCS 85 II 8085 CPU Sr >4>-C.>fc LfcV r 5 0 T, MCS80 
(8080 A ) *4**g&<tL. **»«•«<> Cfc. 

mm 

® 5V*-SS 

9°v9 -V4 9*}MHz («■£) 

© 8080 A t y V h 7iT$43y/<f7«' 

© 

5 I NTS*, **(fcINT(TRAP)cofitL, 7X 

ynj«6*Slia(RST5,6, 7, 

StMf A) 9. 


® ?u,?,yy^-7n« (8224, 82280) |*3*I=*HS 
ti), REDY, HOLD* f O y a -y 9 |S]»i0S&l*3*. 
© yurin/Oii;-)')8. •>>) r^r-9<nxti, to 
****9. WtSi-.&^co^SD. 

© yxfinc^ MbSr#«EI=T4 7 r 5 9 **T 

-4T, 7KH-7'yfo#(5Vl|-tg). 

® «3SS<oai*'7 3 (yf y Jyp-ytti*) 

® 40 b y D I P 

<(«#> l,000fflo.y hT5,OOOnJi(TcOTS. 

4>t' t' i>A*'*y 

®154 *w«R1tEB«-E»f"n-23-9 7 7 7-h;u#r»I^lt 
0 ( 03)426 - 9261 • 9267 




MCS-80 - CPU GROUP (BAS.C FUNCT.ONS) MCS-85" CPU/MBS (BASIC FUNCT.ONS) 
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iUfij ^ waaie* «- z so c p u 

3 > e ^ - 

9 • *e-X h^tct -,TZ80lii 
it 

t. -tA^C’B^KV'7 p S GO I $ A, GO 
t i^.tcZ80*‘c^***5 -ec: 
i:/'- KSwO?A*'itiy f (c^rZ 
80CPUJ«ofc-/XfASf5i 


t > -j IS *'*# <b **'•)* L*. Kofc 

0 : *?h, n dU ■? frBiL-Cif -5 

1 : 0/A. 

V'fcZ80£^|cA*iTta. ffifc 


0 : if*t, 4i-,ta-tft. 

ZZIlf, ?t-fi't,M.& t8080t 

1 : x-<-y ? £M,TCPUG0tJ|(&$- 

Jt*S:-t6 8:0 1 <7)$tlZ’!j:& A,t£ 
80S0<nmt£'fE'k:lz&A,T'.'i> 
L, a v p a — /wgot'gj — K t 
l*Jy* L- -C -S A, ^ J: . ?u v ? 



El I 80808: Z80 <OCPU«/£ot it*? (a) Z80 


( b )8080 


I/O 


L 

0 : kA£^fe*ii.-Cn.SOT ? 

1 : *fe4 < T-9 -✓- 1 fcMAT 

fztms-ro 
v mm.nts'frtfr, i6e -y f 
S rt fc*\ i tr -y 
h x>-t y h • ij-t'/ht*', r 

D y :?'*4-4-*ir^$r/Cfefei'ix 

Tv>4i7tf 4. 

0 : SrSUkte. ffeutt ? 

1 : 8080lc*ofe J: 7 

*'2 T, 7'B/7i-r« 

OfiTti dfc*‘-C£fe9, 

-f 5 y ? R AMfflW 1 J 71 , 
■y y a a > f o— ;u*«f+i,»-CV' 
* 0 , ft*'-© 7 tilifJ2B#.£-C<7> 
ftRStSflg * W-T * -v 4 ^ a 7-0 
-fc y*fe4. 

0 : 7 A,. tc-E- X,^rJg5 

te. k d*-Cif/Ui:iyXTA£ 
(^ULtv>4«? 

1 : !!!1gil4*dfrA,fe. miitK-r 

4 9 u a >\± 3. — 9 £ft5 0 fed 
kfe&i.'feS>te. *ffe®l48080 
0->XTA£^ofeA,feA7 ? 

0 : 7 Af^ofe «t. 

1 : tei, Z 80li8080so.il k 

LTNiarStefeAfefeA,, 8080 
S-{£ofeA$rfc S oii<»4 
k,®7Afeltir, ¥-f£oT<te 
Srt'fe ? 


O : 7 /t. *tL?l£ 

I : k 9 *xT8080kS£*£xfe4 
•5 =Sr->x-f All LtA J: 7 4. 
-f^.fefeZ80cD!f#gli:Srai-tir* J: 
t iridic 

i fe*Hfe t> X -« -y 9 ^r 

fette. 

O: *9 fete. -tft&fefUa^ofe 
yXTAiplt Wfifc T-IJjfe-ti- 4 
k.©7 4. 

I : i-k, k«4 7 £->xr ah 
tchcnirtch ? 

0 : •?■ •? feta. •/n/7Ai>t i) 

tcSS&trWteCPUfrDMA 
* — KIlU^XSiJiltTt 

satutKUi. 

1 : hi, DMA*— Kld-r* k r 

■< ■#■ S -y > X * i )W')7V7> 

< *of L iH 

t ? 

O : x-k, *7fete. ttTvt 
iTIJXif^ y^X*i; Sr^ 

7'CV'4X«"i > <. 

•)7V^ ! /a (4l£te ik'lki: 
L J: 7. 

I : * -5 fete, r-f •*■ ; -y ^ Sri® a 
fc &cat^-rtel4i-'V>dkfeL 
te. 

0 : -Stefe* i' • xf y-TT 

^tfl-4 4 7*»-K7 x7 4 

f+lti 7 4. 

El 2 ->XxA«fi£ 


I : -E-A&d kfe-e# z<r> ? 

0 : $. wait ft^Sr^'Iffl LT 

1 : iili?. Efttfdnyxr 

A 14 El 2 X) 4 a ^rP^KirSIR 

fete. 

0:-5A-. 

9 — 7 * — x 4A#i4 4. 
i : **, *te(4«gfe. 7 d/7 
A^t>*v»*^--CAte4«2)l4fe 
v>^A,fefefete. 

0 : -S-51-Sk, CPU4hi)«B 

&14E13 «4 a lcfcl>. 8080k 
a o T ® ja®SSfe*> * 0 '> * < 
^oTi'Jte. 

1 : x * i; 142102 "Ct' t'60 ? 

OC-jA,. y>-*7U60T K WXX-f y 

*l41M@T-t't> k.So 4. 14 t 
A 14 2 K B fc *tel4+»fefe f> 
te. E14«04 7 CfeS 4. 

^t>l+k*i*t't'^. *k(4lBT 

0 : i -t -y M >9 — 7 * 4 xfe$r. 

1 : kf A, ^Ia]if&’5rco ? 

O : E15 04 7 &®S&I=£4. * -te 
•y mai*-r.6tf7i4cpufefe 

« 03 fe?iJ r-r? s- tt?ij L r 
5KHz«o{i^£'r- M"4^S. 
A*-f 4«OI4*Wi£-c, A* S' 
C-MOS UTSS fife U > 

~ s y h®»s-aurii;?iif'- 
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I/O 


1513 CPU MODULE 





0 4 y^u-Eiis 


ADDRESS BUS 



■CONTROL BUS 


t —9 

&mmt USRAT <08251 

I : .©ofc J: 0 mft&tgmKto. 

O : *> t umo&AISIftt>'. 

■I : Z80l2Sll9iiA*— Kli 3«*I 
jb&tfizZ, if-jLi-)*'? 

0 : -j. 

1 ; £<OMode2 lit d'?. lit,, 

><nr k w-x 

LX 9 * <) <0«t>L$ < *r 
It X, ffit<o/p- f-v£|SJ«3 
-Ji't* zt&XZ&. 

(0 6 #flB) 

0 : 2 (sStf. Krtfit-t\6S 

*-51-4fc, -coftij 
fp®»(i0 7<7) J: n (==5:4. 

1 : C<7>0*&£*IrtlfZ 

80 <?)-?'( ?v=> >\Zx.-?WfZ 
®-T4l Rrtffa, 

0 : 

1 : S«-4tifia**TT<#i4:v«»>? 
O : v>v>t i. 

1 v* o D?-COS(ilBj«*>^* 

HC*t£«L, -iifflfc-jtlS 


Lfc 

I : i ? {b&fcWt' ? 

0 : -5 /,. 

1 : K<0Oftfh. 


0 : n-*, 8080 £ fig LCO&4 

A * £> If *5*1 T* t 4 X v» 
n&LtsteS>. 

1 : 4ai, 

O : t A. 
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05 trb-v t- 7 — 7-4 >-#-7x-f^lsl8 


D7-D0 




I : UitioTK 

Sta. ZA,%t 

8080 4Jt-?-c*igia*-i- 5 V 1 o 
^lt *r*> *»; * i£ t 

^EK 0 Z*)tl%i\ L, ? o y ? 

=&r -r ** 0 v>v>Snil«^ 

t tfi, 

l : ?n y?co-fcf*oT£A,fci«9 
? 

O : ^')t CPU IU*Hi C-MOS 

Z&'iX Vt-itzXti. 

«o/£T##'l tiirt,**. 8i>*a-? 
TK4 i:.g.-? It£, C-MOS 14 

a^***)**^^*. zsow 
*9 4 A, 7 
1--/W4 J Aum* 30nS tc* 
o-o->£/^(tair, 

(4'Jgam-C 200nS t * Z> A,t£. 
*ti?i> ^<7> tzb ±m&Wli¥ 
LTv>4rV’jS»fe4a. A' 
ic®< 

I :tcZ\ll ;*a. *•? 

T^tM47 n y -5 

nciwti'TtKJtttt'- 
O : #>£>, ift.14 C-MOS i 

**‘+ 5 V 4 '08141$ (CC't'BS 
ftv»J:.' TTLnt ^I47 ";wt 


v» It i:’ 4a. C-MOS *$RJflLfc«> 
(4 JEM K o 7t'** *. )«»«** 
^i] £#*>T 200mA L it 

I : 4a*., r'KVx-^xkf'-^- 
y<X [Cl4''*X • K 9 -f ■»< **i£Hc 
t ^ 4rv» ? 

O : *>*>, -eiti4ZfOi#'&TI4v^fe 
tc\.*A,tZ. i 45AA.40R£Mf 
A4L^lt4tlf^fe* i i:'''lt4Lt' t> 
fa. f-^/unIill4« 0, 
* -t y h . tdjiAwsoT^as 
M O S *f a* fe C P U <n 4 1 w, K x 


4 '<-C+ft 2 . 7 K PA tilt 
A iJA-i U tSrt tiir k 4a. 

I : -ico^-&-(4^4L-C<.'i->«o*\ *0 

A-jia. A4i-$ co(4*£« 

0 : * -> *?4a. 

1 : ilj^LTAJ: a 4. 
o:w-tj,. 

I : Z t 1-^147 * 0 K 7-7 £# 
? 

O : 4fCPUiDMAt-Ki:t 
&/L*f. Ztl\t BUSRQ X4 y 
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1/0 


3 7 #JiA*Si)<W[aS 8 



: *> ti ? z<r >7 > -rtf? v> tz It 

tLif, 

: **, ctUiBUSAK (-''•x® 

ffltr»7) 7^73. 

fiiDMAt-KCirofc; 
b CiS. 

: r Kwxl i;nx-( y t- (08 
coAx-fyf-) tllStsnfr. 

(B 8 nDx-f 

■yf) *?ta. 


(B8$ffi) X7 -y 
: t>, C60x-f .y f-li’tt-lihiS* 

tfia. 

: vn.tLi 7 ? 

- 7 14 ■f'-r * x > -ric*^ ? ti 
***£>JEL < 
y 5 ^ 7 

*>LTAii. 

: -f- 7 « 4 a. (Hl 4 CRT- 7 '-f xt 


0 : -CSt;. 

1 : £, t, 7 ffi**:«? 

0 : ^^, tzr>tbZtit* ifKfre,. 

1 : iA^L-CAJ: t. 

0 : - 7 -Dr 7 AiJ:#i^lttU 4 •••*£ 

It/S^-sA,/' 4 . 

1 : J f 7 TAi 3 , 

o : ->>rxpx 7 l 7 VTiJ!;*>LTl® 

-tlxlfv'v*. 
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09 **7^$ -x-f '('>•£ -7 i-fx®® 


8255 t + 



i : Mt 4- < Wi>r 

tti:', ^ByXfAr?iT 

x AWj. 

0 : n A,. Ti,''- K7 x.Tirjtl& 

L fcfc.g.7 <fc. yXfAHt 
ft Vcl® L T v » A i > *> fc *11 ti tt y. > 
It n a 

1 : ktliZ&OrXft&cZ'V.frLtzi' 

X7AtB/7Ai^i#l|il> 

£ *Ui — -f— X>ft 

iR L t; -T. -x- K»'3 SJ*«v»K 
TT £ t ? 

i: ^T-is:^{cZ80w^'- K7 

xTli^lfiLiLfc. L*»U '/7 
t 7xT • yXfiHHii't, 
*ttft ! oT4SlA*l.1**' t I' tit 1C 
4‘ Oil". Wtt OflWlSco^ici 
Aotcitic, ;«»-Ktx7n 
MKHiZ80*8080cT>ftO tcgiS«Sx 
tc ;£Jfc«oZ80£X>tM£ 


* 100%^fe*> L/c@»T-lti> 0 i-tt 
/C. ^^rlcZ80^SI»L^^r'ft- 
5 y? • iflEofci'Xf-A* 

(^4tLi7. USiOSUKi 
fcZ80-?^7Dn>-trx-^S-ffio 


OStcftlt-f lcZ80^fsg^tc-7-f a 
> • i^X-f^STT^-C^i-Sr/L**? 


CRYSTAL 


TV 


sdm X-TAL. 


*7-TV-y-Affl 3.579545 MHz ¥1,000 
etc. as follows 


100 kHz*" 

¥2,000 

1.000 MHz 

.. 

¥1,700 

3,500 MHz 

** ¥ 1 ,200 

6.5536 MHz*¥ 1 ,000 

200 

¥1,800 

1.6384 

II 

// 

3.579545 

//(¥ 1,000) 

8.000 * n 

204.8 n 

n 

2.000 

II 

ii 

4,000 

¥1.200 

9!000 n 

256 n 

ii 

2.4576 

II 

¥1,200 

4.19430 

*(¥1,000) 

10.000 ii 

262.144 n 

ii 

2.500 

1/ 

// 

4,9152 

ii ii 

16.000 * a 

307.2 ii 

ii 

3.000 

II 

ii 

5.000 

* ¥1,200 

16.384 * n 

327.68 n 

ii 

3.072 

U 

ii 

5.120 

ii 

1 8.000 (INTEL)*¥ 1,500 

500 u 

ii 

3.200 

1/ 

ii 

5.500 

** ii 

18.432 (INTEL)* n 

512 // 

" 

3.2768 

//(¥ 1 .500) 

6.000 

* ¥1,000 

20.000 * n 


STOCK =/ 5 I 5 °o°o k o H MHz 

kBm „* CRYSTAL FREQUENCY. SEE : 


®101 ms#mtffllE»BaW^HTI-5 
(IR<fcHlil#2#) §‘y/'?b:;u204^ 
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-t y h 

fflt h miz i. o t »k o t, 

i1\ 

( 1 ) (Information Re- 


m £ lifcn A^£ AW* m#*T £ t 

--rizAtirts'.'X, 5 3ic^ 

fi* * Jt« L Xi&mi- h i> W-C-r. 

T Vr'-f xrH<D-frK- 

C- 60 W* 

-fe y h * S> li, ^ 1400 A«OS^S-X 

^biblfXt. tfc^jxe- KliiS 

< T, :»i 0 

i-ferA**, rwr^^icea 
tstfr, 4 yf'yi'X 

fiOAAfltOX l-T77’Lfc')tS« 

imwmxtmMx-r^^, ;®» 

SfCliW^^fe Lfii-fe-A. (tmi- 

p/r»fc*\ hA-, £{£» 

etc. *,tiztv$i_XA-t < 


(2) StmottW 

ifMizit K<r >\& £ 230 *?m^nL 
i Ltz. fztz s xr-34y ? 
0 t 199*? Bizmo *>**>& tf.zn 

J: -5 (SI 

»*fc£*, 9iJ^c0S#Smetc.) 

-fe y M=A*LT*J'< 

Oil-. 

f* # X «* 

\)-f >?—7 i-X No. 4 1976.6 

2)3yea-htl7 1976-7 p. 35 
3H — 7 I— X No. 7 1976.12 
P.II5 

4) h 7 >i>x4»aiie 1976—12 
P.2I3 

5) 0gil,^hP-^ No. 140 
1976.8.9 p. 164 
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I/O 







/Ua« 6**U Si£Pe«^^ 
o£©tfi32me>&N?-r=i>. 

or^ssu. g-<c i c*«*«o*c*TiaiMrc, 
yw^tis^urab^. 

)S5*E^fISmCWD>ia®UT<n£<fco£#, £ 
r 


* IOj£»TS5^L/;V.'./ 

'v&cr> "8080 ^t" CliLED^yy 
a<8flS]£ftX,-CH>T,-7 4 3 ><7>"*fr 
ft" S'<7)-?'< I=(i^«2jl8 e -y h 
<7)7 >-7£&tX'lT*-?X^&bn-C 
bb. Swv-f^ 

xSrr^KUrv'*OA5/ 


AST t , iofc/iofc/ LED 7 
v 7" £ 8 ftfidai L * - ^ - / 

9 y* • ■f ' 4 xrM««LED. 
*j|t*iffti wftfcflafci *? tc<nt< 
#v» X <-> S <r> -C*u ft All V' £t> 
tibn. 9 4 >■?>) >9 t iT«K 
*>$r<T t, i 9 *>*.1* -IftT-A'* 
A LJ: -5. * ft ft 
r U6ii*^ ft t fit i 4 <r> tsfrt, . 


*&**>*>&/ 

[ i/t'ITf ^ "00F0H" SJ**' 
f, "00F5" &Jl!i* T-<77 6 '<4 
ft 00H £, OFH * X-<r>W&T-9 

X-jti'itntL c:ft£6fl«l<7> 
LED rO;^ • 
Xfty-f f *£*£*: I&Hfll-*- 
tti-b. 

* y 7 h ^xryifitTT# a*'* 

KIEV7 MB** 
I' 4. '•>- KBIi''- K 7**^1* 
T-, ; aitLV7 Hgli'/7 h-)xT^ 
ltftfI9*‘fe*f. 

L *' L®ii r&tt-f 5 
ftli, cwiirg- </)«?.}.«• IS 
<r> h b z. t Him S9i<x) t ft 9 t£. 

*/'- K^xrtt ? 

*T® 1 JMTKfct';-). 7 y 

fWi«wyiiK- 1- £ 2*a,ait, — 

jyiSBCDttiftS-7-fery' > Mt8i 
lc’£&L, LED«»-t/X>l'v 
mm-tb. fc -5-*-|SBCD t 4Wj£ 

- -j i-ftwr v 7^x r«rii “ 

it *1(177* * ■Cfi.tilfX >-'177- i; ft 

&■ I) ro r 7 A *‘*$191^ ft 4- 4. 

* y7Ki7li? 

02 ft 70— *--*• — b fcxFl'. 
f^+ = ./ ?3SxF«0f-*tli, 

Sr ft * - b B ft ® Jj -t 

^^'t';:6800W fit. 
fc; tliihftir-jftli.'. 


¥& 1 L *7'- K 7 X T( *-*- 



I/O T7=7+f BUBAL i L X:. My(/,) COM lifc<n 6 ~ 7 ^ <7>#. 

^ ^ ^COM <^»*<7)#, * Bits- *Kt-« L f i > 4 fci: t t r I Oj y.i i **(%*»■?> 
h<)ii ! t 7 / hft'ftSCAW l*K JWFiri L24 •) i 
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m i 


10 


i. 

©-try > a 

®2mS mX^9 4 5 
®±7A v Hf^^OFHt L£-b 

©«t1#*K 0 *' *- T®~® i < 

© 6 tfr-5m -z>tzbi fcAfejAtfr* 
S>|b]<HIac: fc £ < 0 
;;T2mS *s* a 9 4 x>7* 
flX^-O'S AliLEDAf *.*— ? -f * 
iM ^;w*±tf®*S:Jt}in?-a-SJt 
AT, tfr1fms-W)*iSHUCv^o 
tzA, LED»itr/ > h Sr m U -C 
ItlfiA "fitT-O)’ *B6ih.LT^4. 
*1 c;»7'D/7ASSt. 

* *£*(* ? 

£#*»*T* o f-?y* 

«r*Sc * lOttr <• fe W » *U 

«e/.£1STL*<-'. *#««& 
fcHHIS'fitf. 

■tl>'fK30X7'y7 , e*«7’Dr 

7At»-Kfcf #^T*S. *>£*: 
i -tf ia— SE^* S tit li n frWtib n . 


■HiTiUI— £> — , 




m. i 




START LXIH.OOFOH 
LOOP MVIA, OPPH 
OUT SEG 
MOVA, L 
OUT DIG 
MOVA, M 
OUT SEG 
MVIA, OPFH 
DLY DORA 

JNZ DLY 
MOVA, L 
CPI 0F5H 
JZ START 
INR L 
JMP LOOP 

seg : ayjt>H tm 

fflttJ *#- KD7 KUX 

DIG: 

#- KD7 KUX 


12 7n-ft-|> 




i/o 7^-y 


ft(i76¥ll H W*- A W**) (&**--?• < li ii t#i. 

ft**, 12f|7Ut'«, ♦WT-l '0*li'>l+##U«UA')*»l»Kt* 

c ii:l * L /:. fy:#: ill 9b- *'* 
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t'T Itz 



SW3A;6 



3 > V JL - ? & i Kthth#>r> z *> 
9 4 >7') >9T{^^tz r z d <7)K 

-•f-xj *k£<fc < ji.a*it*:t><0T- 
-T 7 , £rt.£tpM£, *yy ?9 
f'. f X 7 'i^ 4 k 74 K-tvS-lSfflL 
X, fUli/?7 < -^-->XfA 


A*ic 7 4 !■'■<:'£ 
r T uvmMjkZWU 

i Lit. 

32 X^xl 6 ftWr'^ xrk^jrn 

7*. ‘/57 ^ y 9’tcZ ttii i 


•®E*5g£ * k k 

ISa«##lc|f¥T-f. *>*>* t 
ACPU«RAM i:, 5|2'*4 f- *>7* 
-f X-Tw-f *H)7 (DAREA k «& 
1-) £ fcfc-tf-TiiS il-. 7-fH 
> d t, li»^ L *{£Si W r- 9 *<, 
Koai-yrii-co-r, 

iktzy 

4 t'O • uisxffr ritzy* 
-?£SEA,-C, k*i.£;K 4 • w 

yx?i:o - K Lit. ,-tf4v*« 
itt 6 tf 7 h U, DAREAfcttSE? 
-ttTfc £ £-f. * ZXftfcLtZ* > <* 
y??&, #4 >9 • 7 Kwxcx 
KTL, 54 h-< 

it-** 9 22-* If, DA 
REAKlf, ?n-oi:U^ 
->7*. aiSiiKilit. <) 

HEXADECIMAL 


mxuzi't)' ^>toftiyt^. i'tl 


LABEL NEDMONIC 





7 tv>iWA 9 , 


16 £ -/ !?-( ? 03 >£jl 


i/o ^tr 


7i>:f#«i4F, SttntCRlIC'^ 
-f-^MOSTEKSDIC, 


X 7 U 



I/O 


E HPOINT 
D LPOINT 


/$02 IS DAREA ADDRES 
/NESTING 

/PEN2 IS ¥ AXIS DATA =$8004 BIT 4 TO 7 
/BIT O TO 4 IS CLEARED 
/CARRY IS LSB OP HPOINT 

/LPOINT IS POINTOR LOW RESISTOR =$21 



*>. ttzi tr *.? >> 

■f h fBTEN,*fr*MK*. 

■tt-lf, '<7if4-i:I^W- 
ft* 1". i tz, **9 — >fz 
xU— x £J8A-fci8 L =TM.<n&h 0 
ft & 9*1". — f- + 



I = IMMEDATE 
D =DIRECT 
X INDEXED 
E =EXTENDED 
= RELATIVE & 
IMPLIDE 


B68002 


BDC200 

8C0400 


7E010D 



I/O 37-^+f to fc*v'* +. (*»* *TiSf*) 
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10 


- h 1 (c>jcLi 1 \ tea , #4 

> 9 li, 6800T-li I X £, 

8080T-(i S-fsEffli- 

fSltLtli, 9>f 
SgWt 5 nS>-,t»T, 
iroTUKJLfc, Wm&iit 

r ?-7 < y? • r- < 

z.fi'4 -ci-*»- 

fisctcut. *t 7 ?:? • 
TV 7,-fv 4 &a&t>e>U, Yttyti 

miz-£t®izft'ytz6800<r>3-r4 > 

rznnxaz t - t . V 7 KxT 

SB)] 



l Microcomputer. 






1/0 y^y+f #S#-?-1346A<7)ail|iF.HS4, Lfc. V'. (I/0#*«) 


18 



ro 


^*7 'yXUX • Hill (7) 



r - ~y 

tlifij r^tlfv'-fj r T-l>£f* 

etc. 

frgXk&o 

**«*K-r*itais*‘* •», “ft' 

la v > tc -t tl £ M A T 14 ft *** t <- * 
3> s*4f * Tib & (I/O < ). 

•ijS-ff* *££<-' -5 k (> t 

4-v*cO-C-*S. 

< L X 5 £•/ «y * 

14, «in!:li;"'' , -^''/f( 
7-f#i *> it & *< £ t> <r> ti. 

O 

g x-f — a* g xa — v-tofi-btiix 

rw-ft — -•€■ lt3 >jK— ' r^' - 
201Hr*dx 9 -> y fttmi iih<nh * 


it-T-t X • A 

fc^*»v>S. Srltfr Ly>&£(4/.;u 
T» - h '1/ v’^KstOni, Lift 

-Jj < T<fc<so-><— ‘yco1%Gi 

S-Wi^S. 

rt 4f-Ati'9 4 /3 J ( , otk>4 5> 
1= 14 £ /' L & . *to-5 <b, UK?t& 
aiiA-cii, a-f fcJRitt 
i ”i :-)/*?* ry-rs-tfA-s "if 
-5*;?* k < *. 
i-a 

t'Kxy/MJ tiMt* kli- •* ktf 
f»!!tKS«l«->T L * •}. «v» 
fcV'Mtva- 

&k\ if iMir.*, LXAtZ'iXtiltl 
fcico-r, *sa&. AIHl^fl^fc** 
f»b 

«*'fc 0 U T% -e ntr ^en‘)Uj ! '^f 


fl] a -,*>} 

Z. 



g i:«S6ft5#Lfc«-m->X7 l A«o + 
TJEIC^O**. (iAflSAa'HH^L 
it# L* LT0J]<. ^-A^rNFCtlit 
-5@cOHti/5. 

/A ■S-y-^*''-K'?*TI4-f-;tT.£ 
5s*t--g-^- h-rsii-fp*?.. 

Jfx£>ii/.:<f>x>£M< *?lt£OB#ft 
14. i> 7&bt,4t£ n. 

. O 

* — T < ^ * 

g 1k<nm Ztz if o x n £ <r> K*f LX, 
^*x> y 7 h «3t J£x> h Z> i> <n 14, 

■> xTnBil-t S a 'y y3tl£ 
ligt^n^aw^-, vcF(t 
kx>ii^ia»s-i*taLTfc- g, t> ? 
flit* 9 / 


1/0 Z/zi+f **gSo*#fcI/0£*4T-TVr-i£f^-LAfc<i-')4Lfc. 

Wt«UtA (#p 


19 




10 


BBD (Bucket-Brigade Device) . 



$ x-'>y 


BBD (Bucket-Brigade Device) 

t li^*yy i) 

im< 7 >*an*£m± 

SEE 

(-12911 Ltzm&t texts'), 91 - SB 
2 * 0 ? o y y-,<>\ -x<U,, 

£EK b7> **.9 *x>f yf-£0N- 
OFF LKii'k.Xfim^lzftl&Ltz 
7 1) 

-*-£ i><?)T-f>Z (0 1(a)). 

Ltz&'iX, AJim^lztf LT- 
@ I (a) 


IE& 

SEl^ISliSEfc (H 9 > 5 >X 9 - 3 ^ 
?n,? • ^ x 
nmmizttmLtz) 

oi 1, 0 KbXz^i-i 
ii:f<k- 7 ( >fc. (fiJIi*®!* 
£1-£. L*> L, BBD Itn v-7 
7 4>ti\ *<r>&$ (BBD Cfc-lta, 
)?>yx? • a >-r >-***?> KS: 
KffllS) l-i oTi!4£B#BJ]#‘, Si 
oT Li -9 <X> U -C. yn.y?- 
y'VPXtOJS]iJ£tSc£ nj$-f * i kl=i 
or. B 4 §I#I 8 ]£ 


X £ & . 

LT, 

3 - 7 X, e-rx- 

K 1 ) '<-■?, X 3 -, 7 h • 

'), 

fiitjiD,? Uil*rcWS:JSlit!c8$ 
PSrtJifZL. 

LTIi, SftiS 
#BI*(f y*-(i®fcfrv>) =r--T‘ 
k 3 -/, ^fS&V'X-fAWJSilE 
[n]j», «IS^^fB1ffii1g^*xXTA 
ZLtzh § lit* If 

*g#., BBD IS, WM91-X)«Ctt*' •)> 
ft* {, (IT i' h 

A*. 

ttifgA/totAf-pj s«oii, is 

K^SUiS LTl'J &X> <•*><->;" -6 9. 

*m<r>T-?+^Tfc\v<r>W£; r tff 
i^-.iynninj fc*gS 
$ E^lKw: i> twmfrti 

x t' fz. 

-t Z T^D?I lit&TX) M N 3002 1 v » 
9 , 512KW -✓ > r ^ <r> & £1£ffl L 





-fclj 

hJ 

txJ 



Ti Tz Tz T, 


MOS BBD OTSffllSB 



PS : * u pf L + > + ;p MOS BBD OTRaftaia 


I/O 375 +f ft 

Rv' J L7i. OK® agfflSg) 


A:. ZX>(i,i:|filttT-li,T' J .T 7 P 512 
KWMN 3001 *'**. 

ar^-cii, 2 ffl 9 o y 
foZP-mLtz, f' J .T/w 64 |S:< 7 >MN 
3003tair v>£ ± 9 -C-**. M N 30 
03 ltftcr> 2 'JlzJt'<X. i&Mff-X-i)] 
f^L. 9 n -y yjaHStl^i^c^E-Cfc 
0 . W?P 79 S:Mt 5 tlt 
t ^fflwfcco-pits S/NJrt^5 dB 

BM««* 9 'fX 7 '( 94 : 
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0 2(a), (b), (c), (d)l=>-#-?l 

n*gm<nwji 

*e®(2, 'A*e^*3-5c^it, 
3 ocoEt'(;l20” KX 

v>* zm&Mte-t-’&mztLtz? o . y 

?iz£-? xwmz a* bbd (z j: 

X tktt’StM £15 K C. L, 
LT£il*L-Ct>4(0 3). 

1) (i4) 

i^S|5«-li BBD SBfAfS ? o y 7 

nv"i, M*ffl3ffi200V^iffc[H] 
t<, 120 •'Toftl 

X*-'<-5 •y7'L*t)C0S-S+. 

if, $ 

iLii fcJB -) 3 fSwISiiS 

ZiL«:7').y7 , -7 
n y ■/ 3 I®#' (, & * 0 ><rti*7>9 


0 I (b) BBD<7>3 H®[b1S& 


T I I -I 


o — jrrjTirynrjTn 


0 2(c) 





j£r«, i x? I- x Srffil* 

t LTi'J AiiwM-CijfcfrLT^S 
6 <012, 70f3^a-?, r 
n;y-A, 

i/ X-felM -ftf* -7 % 
ft^Hijlztt, SKrh^f-f* 

re p u *< i snmtTf ei= a? 

xitz 1 ), fi/ey-A*>7>f7 
7LS IC, 3Mz|2#7 — ftSit 
fcr w tr-A i r-ai^-r a * if £ 

12, ,BKtU6ZttATfc. 

+r tntu, —as 

OTjS+S’W-rv^T, CB 
h 7 x ->-'<* fcojfiffilStzIsEbiL 
TV'5, v»2yi®a 7 i; y ^x— • -> 
x-fe-T-'f-T' 0S))*»-&*S) <o*«* 

cawsitfe. 3 --cs 2 , A-r, r 
-r, D-7>Kiifos i -i'7 
? • -x x-fe-T-^f ynjy- ftWiz* 
oT^sztiJ, /►*? A«9as t 

?K:M-ei2UHi)2 0, Si-y-y^ 
-XX-t-<M-f<0* y (■#*&##'£> 51 


gS£*vr<,'*:2 7 *f#*, ftjffiSZfro 
TlrtTHy 1- *‘5896? ft* 2 7 
lz*o!t. 

Ztl (,<?>* y 1 JIIALtfiAl 
■CfcO. 

Lfco, a— r, r-v, o — ?x 

K if <00*8 Sr t= L T{£ O * A 

& v» 5 *f A 7 . 

SSjSS £ HtA L fz A t> v> * tf *> 7 . 
*', ftli<o*gi: k-, L i IzffimXi 
«-&l2Si)t LTt, i'l'tt-fiie 
ItT (lAfcfltT-) «#LT 0, - 
feWlz x x-fc -7- f •7*I2*W t *>&■£ 
*<><OT\ F>iiW*S, mi* 
**—, t-7/<t!;t < 

■>xf A TI2, /<f/-ii<i)>4:f 
r-T, -ft<o*g*5i:<( l ':T( 1 

f A^lrF'SftWiS i: & ■& Z. fc *‘ 
#V'. 

x x -t #- •< -f <o W iz (¥ a £ Sp a 6 
;S1£tz(2, ’) x-T", i3-, 3- 


7X&if<o«fj*s-(2if z LfcO, Is) 
t«#£ftle]*ta-C»#f-**if# 

Z<o*S(2, 1 -7<0A*li4§-£ 3 
olz^lt, fc-wijwtzttfg *«**> 
ltW/zt7£-<£-f S t V'd^ffi-eWlz 
SiAJiit-S-Ti^. z<oi 7 

5*12, 0-5 y y • X h i] X:TX, 
X)')>yx-A-y, V 9 — 7" 5: 
if|z«*>ft-c, f-l2 4> LV'Ja* S-M 

M< k ziizmif, 3 
ffl«r«7*^l2, kh 
IzZ^XtsO, *>-#-12 b?b 
?4iilzLTV'*. 4ffl29 3*gy> 
12 7#*, Smzti 1 

■)«, T-7f-iTI2, o< 
-7< «,>l>#r*t.g.7. 

®»I2 1 ^12 If ffjlZf^-y 
4WH-XI:, 3*if.-C*-yyzt 
i*»i=ac», oprxr^tt 
?O,X0»S: 
C-M0S tf^XXU-) *£,£)* 
^./z, injewizffflmftLyz. 


I/O "7=5 +-F WH**Bi6rttO#)£-C-**S-A-C3^^<Ro-ca[A2Lfc. K i® S < X-*TtkA.?l i v'2 Lfc. k 

^ J 7*‘Z2i*-f.tJS'7*^l2o-c< esv>. UTte') 2t. «*♦ 
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0 2 (a) 


0 2 ib) 



KAflT^S i:, ^FFcofft/jQlC 
\7v-v7 (fiffll=LT60-) -7-7-f 
ntzimtifU. Q. t Q,Xti 120’ 
fftTV'Jfri, <h, <h 

t L, K LTSJ. .rrt. 

0 2 , sia^tt^UT: -.ft i(fe t L, 
L-Cffiv>S. 




iK3£j&«oti -j *<0 

o p r > r * aviate tz 3 w iF.teit 
SltMgsSrflifflL /.:*<, feUfta'Bi&filc 
itULT, S15 
if Mcoi 

■5 1;*) >7ii7>7 tteft&Zlii'? 
X, rii'LTU-at L*U 

i -5 KfroT l 


(05). 

•ZSOSBtfli, 3 ifeRI.il li t ') 

*tl*ti, -?>\, + '<4 ~/\,-9, 7 
i) -, 7“ • 7 o y 7\ T > K A* 6 (& ') 
jJ-.-iTva*. 

«KM»S «IB(VC0)ii-,T 
a 0 , -oT. )£) 

aar »c *• s it & . m n&&.<n»i'fm, 
** 4- 1 , « as- 1 : mt s n « x « 

ffic, r-u > h ^8§wi i 

•y ^,t,D7-^ Aft* ;ii:ioT 
'£*HLT cmx; .,^*07 


-C7^- x Cii'ti.DM ittSc * S kfrZ 
itfM'< it*. -.liit -: t . ^Mmvt h *' 
•) - zr-Aiii):$n4. 

(> : l 'i f;j, ~ i — u y 7 • 
i- > -t -7- -f ■T'-'f 7 T > 7 is 3 > • -7 
x * U--7 ICfitiillStt.T i>£ «fc •) &-, 

mom t3wa-?i:n m!&t- 

■u&bi. te if '£> g* < , 7 >u 7 

t'-? T-*'y>4-C0T, .17) J: 7 £|u| 

MHiXA 5 *; 

7 ij y-r- vp -,-rtr> ku, 
BBD <?>■&'& t-t Z JfcfT- (0 2 (b># 
AH) 7) 2 fit 7 o y 7 • y>VbX &WZ 

tz#xn\><r>x-1hZ. 

W_h. f ^fi.1,3 

#t«J3iJ£*Sffcas,BBD.8<:#iiJH? a ••/ 
*i6't-:l)*ltt$tt'liL’fc*', ifejgL* 
CiLf>«|nlift 
i:li-3V, - 15 V 7) -.EiUK 3 
t>7 ; t T-* 
4. 0 2(a)co|M'F^f ; N;J:n.lf. 7 
D y 7 itt/FCO H w-wu Vcmi, -3 V 

o v -c-fOiJtt l%<x 

(, J :K:ii:i-,TKi. ££-<< 
LfcKWT, T'-f* 
- K Sr 5 o x Sfo 3 V <r> J M £ }!* 
T-3V tit, i tl Vac t 

LT-14V*‘€>g-C-*4*‘, M«C 
7-4 *- K 2«STft5oT**. 


2) B B D SBirtffl ^ n .y 7 56ft-: | m|» 

0 2 (d) Coffl@S5 



22 


10 



□MSS 

f/jafeli, BBD i* is, BBD 

to A )}'<<TZ . '«).+: (-3V-, 7V) 

*«fe BBD *Hgfrc-t£. 
ijct: 3 r>to BBD SKfljlll 7 a y * 

ii to itm® j*s& i W-) kHz UX1 IS -fe y 

h-r*. mtftu tou*r>Mtit&t 

v'. 

&*>«**» ferVi. If, 
lift Hz, #>i IJ <£*|lii*< **1+1* ft 
flit i>M t < fe is^s-rs 

t, 

b'ltb fltottoft** *" > is-tefct 
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r X ? - k if *< * fi. IS '# M is -C- £ * . 
Am ism h Ifftei !S« ftSnirffitfcw* 
£ I - -> D X 3 — ■/T-JiS.-A* 

6, bbd x>m+j isf+wr ? o 

•y^ • • tf'J J .-AS:tn| 

LT, ? a -y ?fi<li\)]tztilhtitc'.' 
ii o IzM&.-fZ. feL^vnxs- 
■ZtfZlftl If, BBDSKijjJtj? n . y 

? • -e 

l-'lf X, X a .y 7 • yf;uxOT0f* < - 
#'J'$ < &Stf.ts, ,-KU^-ASr-fe 
■y h -fttlfj: ^tiAn. 

c^SSli, iy ;y-fe-»M -feoffs 
«£*£o It. £*J*§«oM »£'>£- 
< 1-* fctf>tsfl?o!t**, 

*.4t>li^^ls'^OT 
£**!+/.: 0 LT©.fe'<7>fe, feU-6 
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i>fc^fA3>e2-m¥> 
— * — TA5IMS Assoiates Inc. 
(iiffc IMSAI) *t<7>*±*, William 
Millard ft#*7S>7v-7-x 7 t-< 
Lfc. 

*a&, *Hr-ii, *e-fxhi6]it 
leli IMSAI iico IMSAI 8080 1, M 
ITS *±60 ALTAIR (-* >V=ry-) 
8080**EE«aJKJ*'<X M:?-**jtlt 
TUI), p9^*‘*60®£,g,S:SHT6' 
h. 

-fe &*£*•), ifcK-f X h|£i]ltC9-v 

■/arx h-U-r-fc LT60IM 
SAI Millard 

ft 1C 4 
Millard 

®i i)j® < 

© i 9 *5 < 

®<fc 0&< 

* LT^ < 60r'''*'f Xffiw 

©E«1£ 

100 e V«0tR^'*X le J: & X- K 

<r> IS .a b ti -O- > h *H X li , 

$rU.'CPUa‘f89S?*i4 1:, v > b 
Vi "sIwTIf^x' ti'fttthft.b. 
CPU*-K*?|IA$, KrL< 


^ofcCPU^JLM. -C-.1-C3 
:i 60 *‘808060 J ifiESStt 
Srfif-?*eZ80-C-.fc6. Z80*‘IS9e? 
U5 ti"Ci:^#-i;, lc li Z 80 Sr C 
PU 1C L fc loot: 7 BUS 60 rtf— K *‘ 

MJUTt'J. -t60|«.BI!#ICli, 

*>*/(,}: *LTAIR, IMSAI (C#tt i> 
Hm* fcV'9J**‘<fc-?T, 

*'X Sr-f + ATV'*. ALTAIR, I 
MSAIfc fe4 >r/tco8080T*£t,^L 
fcyXfi' C*>£*‘, £ £ "C Z801C 

-t w c p u s«i s T- £*'* s *' t 

t'-j £ i: SHi'T^fc. 

■ IMSAI liZ80liI£;fc>T<r6‘. 8080 

X) =7 't > li 1986^ i T-iBElt J: o t .© 
-?. L*»L, 7 7V>ffii&lc 

WLTIi, ffioffliJ-Ctf- K^ti-CSE 
HLTHofcfcH'. Z80OT£t 
fe^JH'*>Pl'<*I**l£, ^Ii9, 
WW-f 'sT->v<r> 8085f*4. 

* LT*6O<fcli8095 £*ikliA>. 

A £808060 y 7 t- *‘I£x 4tV'9> 

|J y h fe * & *‘ fe fcf. * Etc 4 7 f- 

;Hi IMSAI 60j£< *£L* / 

■ imsai fe y 7 h 7iT<o7-,+;- 

H^Silli^fSLTiJ I), <gS£W£y 
7 Mi BASIC -?*>■&. 
y*-f ?S^60«p-C, BASIC *‘* e 
4 x h • r-7^ iTiuutic^Eii-c* 
S. S> ^ U BASIC «-1£o t, 

t ttfr-iX < 4>*‘, •?- o.g.v >*&*>*: 

fcT-fc^TxSrtei.lf iv>. 


■ MITSttli ALTAIR BASIC £« 
Swjgtsrffi LTi'Ji 1 , IMSAI 
60 BASIC (i DEC (Digital Epuip- 
ment) 60 BASIC t 3tt££‘ 3 ys*f- 
-nvxibi>. 4 K, 8 K, ttIBA 
SIC60 7 4 7 1 ? U *‘5Sffi L T t' 4> . 

£E*‘fe, 3 7t’o.-7*‘B£ft: 
L, tElcAoTi'<ll#, ISgfrE* 
IJISli BASIC TiJttiTL 
£ £ S5Hi i T-* •?> o . 

■ IMSAI icliy a y t :-T4 X.7 
2aJliyX7i*‘ifc4. £ li£ 
£ li, fe t fe fcili£ffl£60*r*‘, * 
4f4*tlXl fe1£t>J&tf>-0>4. 

£E*‘fe6 o* LT 

li, 7D,e-f < x?in'Hii'4 
o. IBM **%5eLT*‘fe o 3&¥, 

7 n . y f-r-f X7 60»^liBfl* 
tfil. f<x?o> l-a-7>i: 

Eli^^tLSHfcSETmO, 

^oTt>4>L, f^X7 - K 7 7* 

607 i, <,»*$< ££ t,@.o. T7 
-tx • 9 'f AtOiBTi, TV9)\,' 
*7-t-y !• 60 J: -7 Tir7F®liTi:t>. 

■ ££Sr»<Oiaiirt-r^ ^ • ?M: 

■y h*‘IE>7E4./£6o. *Tf4ffr 
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XM:-y 1- t, »‘ii IcioTlit' 
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T 4 > 7SB(International Marcket- 
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IMSAI lei £%=> > h-^-7 ICO 
6>-C<0^--r-Srtf>5:o t, 

8080 -> X t A 60^4; 7 -f > T-, 14 B 
-30 B <• fet'-CfcS. OUftSUH) 
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ifctoft-tj-ttii, \i.mm7>-7 < => / 

> h Sc K PD fragltlif, 

t-r 1 ^-C-OKt 4 **. 

fx h ;ui; lulifftxi-lgifcjElcii, -f — 
■/ • din 7^99 A'fesfai 
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'>LgfiJoT, •«)&«<£*> 0 (CAtlT, 
X <f y PD *> X> 0 - Kij&£ K' 
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SffilCD7l±i-7-73'^7^7UcFUcFt-77/ / 
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27 


10 



4, fttfrfcMi-ciTt 

»CB, ikn&ftZWf&ztlz-f 

4. 

1 . — 3H0AP 4, — JWIUP*'* 
•Sit. 

2. AP*‘f>aiPi-C, A:*5-*<o 

&«K\ -*a± 

it<o*,4 fc<oi4#i.*w. 

3. 

0 2 4 ■) *SB#l4ft5fe 

frt‘4 1 1=1-4. 
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T*4. 0 6l=, ARiilSPt — 3 
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4, 09A'ffeft4. 
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4 0, P 2 4 P 5<0|iai=lif££{1=fe 
iv>{,«it4. t)o4-«:(fti=S 
oT r »^4>j 1=T# fcS'Miaill 
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9, Aft£v'P)r«o$rv> 

&KWC-S &. 

O 
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JirV'fcAWiwcAS. 
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T-r □ ') 7 x 7^ 2 w 


■?■< ?> • 7 T’xnmi&nm, isagMiMfefatetf) 
2 aHS#*in*>ofc. 

IvOnAt'yl' • =f- 9 \si-*f 

md -1 «m*****'i'« <, »< v t ') -mm bx-$ 
i tz*>, ,- k - 9 -r>vvc l tzm&mmmmii* z kmi - 
4 . 

<t±t*> 

>-r--rmmtt nK?^js> ie»^^ i 
h 7 •/ ? FM#stt>KfW?*. 400 bpi 
a* 1500 BIT/S E>r — 3,751 IPS[> =r—~f 
fettUfa FWDSVBWD t> B O T, EOTtff, 
f — 7 ”X b’— K-fe K 15 

•y 7 > 7 >f I- ^ ^ -y :? #5* 70-') X— X • >) — 

TTL^;v>/H;., h 7 
-f 0 .y 7 ”X£‘W 9 o*-tey h 
OEM ¥ 50,000 ( 1 &) 


■ T 7 U 7 7 -a.y 'J 77 ' -?') >9 
PRINTNA te 5 x 7 K y h • 7 h 0 :? X #j£<*'J'S!' 
y ) > 9 . 
utm 

>r -9 A*®ASCI I 3 -K. 1 # 7 A icfcf L, 6=7 
't >© 16 * ? A 3 fe?i| X*(DX^ 12 BCD a — h' T tit >jt® 
A* >-'S 7 uTTL> 7 ' 0 > h • 3 7 > K AC i /il 2 DC 
>i 6 »: 5 VDcm -. 

(fffitff) OEM ¥ 115,500 ( 16 ) 0 4 3 >il§a^fl 
SlWlfiBt»¥ 99 , 000 ] (tU±SRS«ll=ft«||i* 9 ) 
WO-r-fy^X 0 ( 03 ) 436-6151 
®105 >Kv;fBV®K!Smi- 9-15 1 ti£e ^2 F 



X #- -«tVf ;(«0 ( 0542 ) 63- 1111 
®422 »|B]m^^ffll 94 

Mr * 9-4 > 9 -i--> 

0 ( 03)354 - 2661 ) 
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* L.T*f*t;3- K w(9ES cot' X&^X 

tirmimz3ni,7 x-jnz^^xxb&tf, 
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<r>t*l)*, z<r>9 4 riifra'frA'j+ciiffc&t,'. c<7)3- 
/w V *- ;M, IffS. £ H X. if «■ K tz v > 9800(4 li -f 4 <r> X, 
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0 l(d)*-tf-K*-f S 
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-Initial Keyboard Cycle— 


- Second Keyboard Cycle — 


—Third Keyboard Cycle— 


1 de,8v ! ; 
| 2.5 ms max. 

-L-*-J [^«nt.ct ^ , 

1 i | bounce | \ , 

| | i closed | , , 

dosed 

1 

1 

1 

1 

closed 

1 1 than — 

| 1 0 ms 1 1 1 

• I ' 1 ! 

1 greater than — W 

2.5 ms max. ( 55 ms 

contact bounce — ^ 1^ 1 1 

j i i closed | i 

closed 

1 

1 

1 

1 

1 

1 ^ 


X j 1 *■ 

? b 1 1 l | 

£ n 1 * ™ S_ H r*~ 

* 1 i "»"■ i i 

h r i 

i i 

i i 

closed 

1 

1 

1 

1 

1 

1 
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i- *r it $•»)*>•«: is i ■?> l 

t>. #0iMLB#FD , )li20~50mS T*S. 

0 1 (b)iixV I- 9 4 5 + - h T**. ^7 F 

ii, ° 

-7T — y — X<!0B#IZi'7 h SrA'It *U#r ■/-><— 1=* * 
L, -J-OTffitX-e -5 tct. * -f 5 
frSli |cl0~30mS <7)^-;i-X*sT-«0iSUS)Wli:^ 
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5 ® 1 (d)T**. 

U**Li<xli*<i T-t®w^oT‘'4 * ^ 7"7 4 
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e-y Fl£ffiA*«inii]|cl4lS;ffl3 4LT 

t'Wofc. fifeot, f-ftSy?- 

S £ t <}&&?*> ■*. 7 . 

0 2l4*SW^r4O96tr y h • 74 
■f S ■'/ 7 RAMW7d y 
4096e -y h £ T K u y •> > 7^ a K 
l412tTy h«0T K WXtit$6Ao~An 

W'ST-*. 4.,ii -Tie 6 e y h 

An— A« £9UT K WX, Tft6tr -y 
h As — Ao £ftT K wxt>f4:. ^ 
-ff!.y^ •X^iJ«OiJ7Wyi'i 


i4ijiAaiLi:4:^rif*i34ia. a 
#, wW'J7W.yiyx|ffl|iSl4 2mS 
fi#T-* 4 *> fc, X * U £#£ 2 mS 

0 2«)7d -y ?iT;4iflf)!6'TI4 
*>-'**, MAiU U40 3 KjRf i -5 
zxtircftzbtiz. -rtcb*,. ft 
T K uxic 4 T«a?4t4:ft*»- 

*KaE*ai?4L, JilTKi^Xif'3 
— K 

1-5**1019 Hi 3 ft a k I-' -5 Hi£T*> 

a. 

;«4 9 *^AffiL#M#-CI4X4: 
'J£flc£ 'I7H ->xi-ax)IC4096 
tr y 1- <7> X •£ I) cr>t%&, 64®«OM^ 
WLT+^tKi k.klc$:6. 

Z80-CI4 7 e -y h w; 7 W y ->X • 
TKl^xSffijjtant, 4096 C ■•/ 
Y<r>74 + $. y 7 •>t']«')7w 
•y ->xl4^IflgT-*a. LA'fc, X* 
IJ **T K l-X'*X £1£ffl L-O'&m 
B#l;, 0 ^sfckESilLT 

'J 7 W y '> X -f a l=, IJ 7 V y 

•>x • * — ..y K*»iv»,(xt 

0 St* m L WB#(4 M R E Q fc R D ** 


* 0 * C tc a IJ 7 U- y 
MREQtRFSH;)' *0" \Ztc -> 
rES'JT^a.) 

HIS iZ Z 80 i 1* O X ?4 + 5 .y 7 • 
'J L^i-VX-fAS-Kf^t 

aB#ICit^1--C^ikl4, l)7F» 

->x**^tBf $ tii> *%&*<*.-? a i k 

T’*> a. 0 4 (4 'J 7 W y Jyx^ifSBf 
$fta«-&-S:^LTi-'a. (a) 14 D 
MAl-FKi-,mi:RFSH 
A<7 o — t A vr\ztcb tzih, DM 
Ate^«F|ia*‘'J7W-y VxB#ft1J: 0 
KttWWA'MLtL* 
Uk £JSL-Cma. (b) 14 W A I 
T14^ 7 >\s\zt.r>X-*4 7A-£3I£ 
:nk!WAIT 
■C5I £#(4T L 0 7 U- >y ->x 

L-CLi 7. 

%-,r, DMAt-FJffflta 
WAIT 4Jc«g£{£oT CPU 
$-ft4:-tta^-g-|Cl4 IJ 7 U -y VxB# 

ftinffl Rcoi-T +«-^w -r a £•§? 
* { *a. 
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I/O 


14(a) 




114(b) 

— 

T 1 

T 2 

T w 

T w 

T 3 

\ 

AO ~ A15 

K 

PC 



I REFRES 

H ADDR. 

I 






J \ 



MREQ 

\ 









RD 

\ 

/ 






nr: 


M. 

A 



Ljn 

J 



J 








WAIT 


r__: 

::n r:: 

J \1 











r 

RFSH 





\ 





INSTRUCTION OP CODE FETCH yVITH WAIT STATES 
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1/0 


mm) sn— s/'v-? • ( 4 ) 

x >s<n - 7 °* i> x *\s — 9 

(ENVELOPE GENERATOR) 

IS c n 


V C A — T'JKfiK CAtwi>"<i3-7’wP«S-^o/w'«ESr^1-4 £ 

-?• trr- -e-wx^^n- 

iiiin VCA i-«rci5a-7 bi'x^-CD-y ~fi>x.%-\s — 9% h ’>J if^r & '<n* z.X~t> & . 1-TtcM 
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I/O 


® b ft^tz i. 1 Izy- I'ijuxlt*-*- K tfz 
ti\ g&LtzfrZn&nHfrLX-mbl- l><r>x-*>Z. i> 
%bA,lk<r>7 y — 9 — <r>s*)ux%£ &r 

*-7“^ *{I^lk3: 

y^n — 7’&ttto$ £12 1 lk?jx+. 

i>-<D-r (B^iSCLT'el&iil) it, 
^Sfc'krftaA&^sKk i)«^. !i**#x>*Si 
ii-t-^T^JWwiV^D-T'^-rSr^F^-th.C J: 0 
A RSI It * ix e, <r> B 1 £ &. Wit Z <r> ts.. 

m£ b 1 *ra> x v ^ o - -r u 

hZ kklkli&fefru. Br <r> 

^^W.x>X'<7 hxAii: b\zx.>'<a--rt]--r 
<r>'0.Wzti*mb : gZ , £t'-t *'&X- frlZ'itctfZ £ t>o 
T tiast*l±^i>t.©7. •f'i>:?M*#ik 3 >fi- 
7 (k J: £ EJ T* & , ^tfBco -> v -fe 

is z. AfflcDMcn £ & f) tza > \- a-n- T 

$ Z '<y X - 9 - £ Silf FfiJ&w 2-5<-i>v>i,n<.'i 
■5 . 

igirttt*x y-in-m&'HZ^z. zWiiz 

UAn. B££- 
fiSc-fSk^? kkli, B‘- tV-Mt Z k £ b £»tei Z <r> 
XtbZt't, 

'O^Z^Ztc&K&ZtX^ZT. 02I:i^d- 

rtf-rk^as^as-frx^&s-itii-. ztie,<?>zfo 
ltmi§x> l mZ£ z.ZTIti'y-tb'f Vs-ti-iziLt) 
£'p<r>&x,tft>z t •? ti. Ltzi> t ',X?,fctililz£ti 
bt>iz:^->}tf i.%* ox-kZ. z<r>A-miLtzW, 
ft-Ct, <) >)-X<7)&$-wr < YA £%'iX','Xi%^ 
(=iSSLS-tS§ Ar -5 tc<r>X\ m^i^mf-lz *» ij-xk L 
T^-V'X:. k*fe 

£ < <r>y y-tbA -TX-lt, 'I i) t,tiX 

^Ztzsh, fHf,i:^fei;ki:U:i. 

7 9 -y 9 (± t* 1 * b -h*‘ 
t-wNfibit** o , ?i = ') ti>h f , mi ~ u 
*>s. 

y ^ar ? y ?t)im<r>&pizmbtiz ? 
7 K4.xco^:Mr-#) k<7 14S£#o. 

,+>->-r ij y-r^iRo^^^^-g-xir ^ y 

S Ikli, x y --rm\£<r>&1&<r> i, 

<r> Ikfcin A yxiv x £!jii!?:-f 4 k k tk& £. 

aessfi nr 9 -, 7 <r>& *; tz^bo, ttiteix * ;u af- 
* J *k & *£<&£ astf-C-**. Mf«*gll sfcsififitt £ 

tbko &!.'*<, -f >r '1 y -) 

i:2-5#oj,wHS. 


7*-^'<y 9lt£-9frt> 0 i^;is *&nli7- 
XT-f >ttffilkjt1-£ iT-X>B#tBJ-C-;b£. 7 * -ll" 1 '' 
.y?li£< <7)y y •£-!}- A *nzm*x, 7* A 9 A 9 A J* 
£<‘f-ittiX','Z. frm&m (t :r s \>-£*>x) «#k 

txf-i >9* A.it%<?)7<7 Mxtti»t< B#pa 

u^xuSr-y-XT-'f ^u-^xiyk £< 

W x v -fc -t -f HfC I i k *, ib X) *■ £ i >-< □ - -f -7 xi + 

w-^ria:Si-s. * tL(,n->y-£bA vx-it, -9-x 
T'f y9A Aisr- hyN-;wxx>S5, i-^*>ibSiSgSr 
ff Lmix','Zf&w\x-5-x.t,tizhitK. fa»*g 
icli, b Xy- A >tkUt 5 xl — >?->r 0 

(=3 > h o-^-p#s*^k,- f 
5kk*<t^. 

tzZbltt*. t-T y IJ-tco^BSIWttKS-SFOk k (k^: 
•S. ?T. y'y-kV-A VXlt, k-jfrki'U, 
<D-7 , yix^ y-9-7)iScfciz i 0 k*^>#,X>^l^i 

o ilii-k k*<T-§ •& <nx3bZ. 

*T---f*7xiU-'>3>li, lg«@*P(kyii. H.y 

aap7j^- h*4tWiA^X>iT t=6~ 7HzTl£pj 
?r-gltSk k**^i.'. »HX).e.6oy Xk*>5S*Sx> 

1 K-A > 7-Hflzft^X z / UilkfLClJkkW 

■5. 

i) >)-9.nm 2 &B<nmmx*> z. x.9x#*y 
v*>\stc*--rzt&<. k wB^fBi, XAcbb i; i; -x 
yxiir#’ •/??-! Ai k 

xi^E^SrlStk LXT-yn&tb LtkW.&mi(\tfinzft 
Zz£i>x$z. u -rx> '1 u -X77-Vii#i^*^j 
T h Z t, XA vb* OFF Ik L ii y h 7 7 h 

ti®!SKjlkM < ^ X) J: -5 ^«Sg(k*H,Jir^ t i 

Ik VCA <na y V a-;umr±7)0 y 'OV Zm&t Z •& 

m<t>z. 

X-t-\'>9tkmit£T 7&%£<7)m$t$m*fi-tzr) 

Ik^-Sk i> btiz . •; I) -XA-rt 0 $ fc 

*4*^0. L*‘ L* y b 7 7 I- -C-firy ?'*> 6. 

77^-I7i?Hkliai (IJM--7) £ jz 7 — 

tfhz. 7^>'<'o--r=J juA-y-9 -X-lt£KColtl$ 
i zykhb, m&itim^=>-*jcmpxzn) y?\) ><- 
XX\ xa-n-fnt, 7- — 7’rj\'APBBDmbT 
& p.z*tz. *z>-£>)'*--rx>mmity7-r4 y 
7tmx>mPtzt OEKiJSixB i -5 fkfrofc. 

X O - ~f*> x ^ u - 9<r>-$m 

x- y^ u-Tif x. A- u-iMiJ^^o-nkfllS-r 

zw&mrb.ift^pz^ v vxhz. l^l, Bija. 

L tz i ^ c - 7<n ^ £$&&*£ t Z b It X li tc ^ . 

Jtlv‘f>ft.*<7li7*-y 7, •T-fT’-f, txf-fy, U 
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It) 


■J — X<7) 4 OA*.£CO±& i)<F>T'hh. 

LtzTf >9 t 'J U -xrtfJt**.** 4 

i: ot ADSR tfi'ARtZ tvflitil. El 
3 4 *r<n ADSR co^*/u£^U 

*<7>ai;tJ«EE£E14 ii 

HfCIi ADR W^tt^NFra-C, Sfll 
Siiitw fc a 0 

1213 o— =j's K*>XxAI00<7) ADSR®<7)/<^.;u 



t 4 .Mir- h^x<7>''Vi'X*stc*£i,it«. 
aiitxf'f Alii^##co*igicJ:o-cgS 
C WC. 3e ? fi $: ( + ti 1 f *> v > @ fft ** * 4 a* Ib f * £ . 
Tli4T*S«o«lzSI##«*^i;fc 0 K-frX-M 

-f it-j 

SliWiitf. txf'f >w-:;u£OSE< i’CTlff' 

4 y-f < fcfUf&n. *-5-r*£fcl=J: 

0, fcfc£««*»L*ttT<-»T«>*««SEL-C?v> 
KttfflffcLTLi 7. ADSR«^'U-y 3 ^ Sr 121 5 

*s—*r > 7> -?\s -f <db$<t>i >*< a - y 

m.b«oj: ■) ix >'<d-7’s> i 4- ii— tetor 

*s*‘, ->— y yy--*?? v-t^M -v 

04 ADSR U i. Sx;~<n-7*J± 




ADSROT/<Ux— >a > 




d\ 
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VO 


£S'Jff Li 7 t txf-f 

tti. SfKtxf-f >9 4 WtL-CIi, 

v KTIi, r- b/^xU-f o^vi/X 

Sfzli, h i) 

xds^ttHt £ffl^T 

i&i-'. i/-r :/x7i//f 

i + u- — ?t\ EMS <r>x. >^o — -Tv*. * w — 9 14 
-7-ctiZ. 

y-fr^xyM (Scv-f n <r> 

x.>'<'a—-r%, t^ttXf'O'-SMX'iP- 

rtcti fUB 

(txf 4 v* 4 
jsQCa^ho-n-TSi) 

%&*&&&£.?& z. ttzKci. 

t Z*>A<*<W%mt te^LTfnJ^x, t fc £ t Kfr 

J - 72 

J: -j drt.14 r 1 «-|ffl|c72®co 

iv>3 J* kr**. ift# 

frfrOttLnifctt. 

t (== 5:4 

td*> 7 . 

t-rmmiitit&z t#n<?>sfi!zik<?>#w (Mtj, 

&H* 1 ) COSSS W-f ^ ^ — ^</K 50 B#BH fc LTili: 
t tirt'4i4T-C'*.5. r-h^'vuxr, ;»;i 
* I IISOTfiWM 


X 9 y * - h 

staccato 

KStitc^frcoftS J: 0 i 
*H< #U»Wtt WW«r* 
It Z. 

■viut)- 1- 

marcato 

y t ^y t oco^jrij^ j 
inti.. 

rX- h 

tenuto 

ixiiitj. 

U**- h 


tifibMtzmt i. 
t»mi«r«)6fi:-9.4 <\ 
Hi Zfi$ ro^iiA'ltTIE 
3tltci»( )I4X7- 

H:#t4: 

i ^*to-r. 

71/ X 

breath 

7l/-X®«#ii& L 4f t* 
*>T. 


0 6 y- h/<*x £#>£<?> Ktf* 

) 2 irt>iJ©*/fAT-* 

- BSKI 


JlltlitTL 


• >*<*•. *a.iiB*+sy- 4 >-e**. 

• 4>T>4H-%<n&iV&<. -trot?® 

UT,A<*lc-5ET-*S - t Cii*. 

• T.tiy- *-f)X<ny- h/'.'*.* 

roa^Jui' I * SfrOTSg*- b&mtftm 

miTomm. 


s) Zf-yfi- h#« 




P 


iMML 


• T, li@rol»#t B— ?*> % . 
•^•'J'Si'-sitcii#. 

D -?;i-*- Mljit y >uii- mat 


Jtimltfr 


< b*<±* < l/#- t Uifil* ( 


J 


1 - 


T,«®<7>J*£-£B-T; 
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to 


ATTACK 



mUa)->-'r>'X7 l '4 f 8 <7) ADSR 
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10 


£#xT*J:7. hi 

Y— h'NVUxoai^Jia* •)*>£>, i:<n\k<r>Y- |^*;w 
xw*fe_h**o ir^Sl-st^ififtMc^LMEI 
6 w^wTi) 

3S2#g(z (AKwSE^iiO fcytzm&tiri T% 
fei^ 

«0»^ 0 S < «!!**£ w@j* wfiJ-g-T* i fr ZWcfc-t i 
Ki>n. Y- h'WXTIi, OFFttJitcWi-SONtt 
JgW^/FXls "Tz’ wztuzhtzi,. *cr>m&^ (Y 
i-x -f — >M X;wt ? ) ^tacl 

W*Lt-ett* imn ciEJSii?*.*,. 

y-1r>xyHnft, C«o^i£Sr#*Pl-S wtzli, 
'•'^*6*11--; £ Unto?, '•^fPO* KMI-Sf' 

-7 -it 2 t* f)ii6*K:**. **lfe'*>8Ji£LfcJ: } 
K, tA im!*, -r—h-''Vwxoji;fe_h*<i5*>A > <A<7)->' 
- h^'vuxircoitfei^o-e* o, uiiAtoii, 
-f-wngWw-) few on ttSgw^-.vuxtswit-e**. 

aU'jtufcWT'i ?* /f s 

^-y. y ^tcSro-CLi -5 / i < «t»r# 

1- 7f< '> 

«; 7 Thi t.f.7. 

!>-<□- ys* x 4- ^ co 0 ss#j 

jc y^D-yj)! * u-^lirilfflwtwt y ^ 
0 7 (a) liiUffl? -t -/ 
Th 0 , AR niS^)^7. /x>f -f > h - - r V X W VC 
ATglti&^tfhi. El 7(b) li 1 7>-> 3 y h-x/F 

-?T-fe£. h i; < , -t 

Xt^VR motxt'f 
£W@gfrfc|sUttZii;vW >K-rvxw VCA -C$lt 
i> *», tfA-y ~ V 7 it o >7 - tc if £ ffl H i •SbT&Yib i> . 

«&Wx^-:cF-rmi3E£fg£S-££.&fZli, TV 
7 KtkffiZti&mi-ZZkYXZi,. El 8 (tl6jl7> y > 


09 *n .y *•*->,,_.* * 

X V vYZ-tTVZT-j >ktti 

®'<-t)V'>a >lZltz^(DiHtlW± 



®y —-?J\,lz L 



• a.6liSM£*i¥ Li£»4l$,6. 

• b&T-7a-y7i><jki El 8 W0SS 

Tit 8 Z. Tv? BX 7 a ■y7*>'jki & - t l-<C4. 

• c^itt««*'fe#S-l*LfcBt^. nxfi-t-- HJ# 
tzi i). U i)-xw*E*«a*tt?ti4. 




7 x t I- , 
~tvy- 


V C F 
VCA 


E1I0 

i'/za:>-<n-7'i> 

x* I — 2 
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9 k-r3-r&&A&h-ttri6m<V#T>-> a>9~ 
?-?i£mn*>'<a-ymi±£ftST t><r>-c 
*>£. *94 K.-K'j 

-y*)-y*sx-mi&-c$zz.t\z#>h. *9>9- 
0>9v y ?*isis9-lt, 

v-yn&$ (=«HB) zwcz-th. 

IZ*9~ h/x h •yT-M^oltictcJ: Itxf 

fif-3 CL t 1= <fc 0 , d«Di^-<n--ri> i *w-:$’liS 

^.rjuyu4 Kiffl^sd tw? 

S ^lz%m$-Hr^^>s<a-y^x 4 u -9 t%i 
tit* (1210). *9 4. KlK.'J V&t* KV-x, 

* LTlOiif'n-r*, RAM ROM t DA f«gn 
Z<nimt>9TJ.y7 
£•{£ 9 

SHt*. 

12 8 n*SliX7-f K.-K'J ^ ^ ti>ir 

S* 1 , 01O«O^a;ni DA y 7 t teh. 

$. tzv- b r> <r> x. >~to — y<r>y >y>v & £• JK til 

t*‘#&f***‘, l2 8 6O^KtH^0, jcv^d- 


yroMi'ifWci fextc < t^icfeS. cicifei 

-Ci|to-C< St CRT r-f * 

ib^hti. 

3z>s<n — -?i> xJ-is — 9 

0>/£*6H4'fflj£ 

*&*&«oci bx-bhij'h, jL>s<a-y-s x.* \s-9<n 
SlBtfm, *>'<v-yiz*^tz‘%1±t:ftgi2-*tZ 
dtti*S. dfl.l±1--Ctej£^fcfc H 0 tzw, *>s< 
a— yy 3. 4- Is — 9 <r> 4; <r>7 T > 9 ! s 3 > -7 x 4 Is — 
9 b L xnm&li. VCA h biRA-teh 

-ttT t#tKSiTl!)4. Lfc#*-oT**<7)Jt>-«u 
-VY.ritS-ISSS-ti-ScO-CS: < * 2 £0 X ? SrJEiSH £0 
f>K5. 

■##*« 

I ) Popular Electronics Jan, 76 
2) n- i 7>K->*7 t AIOO ^-^--X-7 = 3.TJP 

3 ) «i»S*S?A 

4 ) r S=Hj 


tt-tf HltRtOMPtfTcR 
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I/O#- h 


MCOT(IZjD'yS)& 



t <nr j> <) tx-it, 7 -? + 

=u7T>o>\i^-9 • 

b Ail w * sj£ <• ' iSS) fs £ fc ft. X * i 
t*‘, ft*'S|i:.fcv>T fc«-1±co-7( 3 
> • * -y MR-ftlcAi i. 7 K, KiK 

J: = >\Z*.-9 • * 

#*<7> MCOT 4 

x T£tt«0tt*t*>|ffll::8Uffc3 ilte&T, 
flrLfc. ltyVCPU *-S>tf>&0 
LB*. T-f 9 a (M) • 3 > t!i- ^ 
(C)- £(0)-^(>7*‘i<' (T) t« 
oT, -E-OiiMCO 

T (xA3 J h) L 

*J4&£ftli20«ti£V, -¥- co (i 4: A, 

»i#TT. »? frftli MCOT a Vo 
MCOT cojfiift life 

X li ft V Z mtl fc T -v- f- i T CO g -Cit 

M^a^*i'fnt4( 1 n-P, it: 

*7 fcwcT. 

±&ift»Ji LT, DT-16 (Dream- 
Toy, 16Bit««&) cn$U¥, ifcTTt: 
rStCfcofc-JiriK* ifii'itJi', 

LtKit. 

::t MC0T£H<7>f1=ofc EAS 
Y - 4 (^* 1 ) 

LiT. £li-7( a >«{£«£ liE A 
S Y - 4 £±f*t:Lfc»ffi£<or-t. 
f-a y P«i>-7Tt'Titid3v>«lil6ji 
POSSf(«2), !Bc7(X -ryW) 

.y-te-i>com*i 

1 ). 


i Uft, MCOT 
•Ci". 

♦ Tj< U *C0-s>( 3 > • 9 y-rt<n 

am 

♦ £R#0£|8Jw-7( 3 >t:iS. & 

♦ 7(3 <7 + I- 

lyf > \'*9-><n 

ftlBlf'IW) 

♦ V7t7i7' 7(7-7 7 -<T>± 

n 

♦ DT-161: ± 5 -7 ( 3 >co.&co:7 o 
XT y -te 777-nt-tX 

♦ ^Hi'lLK l:«-S<sO-7( 3>«rt 
fei-7-C, -ryK-To-feT-co*** 

♦ - 7(3 >S4{^3 >rx h 
♦V7t7i73>fXt 


S'il-. K? MCOT^-PliJJdft, 

«*i-*ti::w*fLi,», = >b"x 

- 9 * e - cfltTS § ft b )l <r> mu £ »l 

ftLtfc Oil-. 




¥*1 EASY- 4 


''/A2 I/O&Sc 


S I 7 -fe >- P T-fev 
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■ xu 

XAIZU, 

r JE^ScN £ 2frt, '<k'* CSiJoTiO) 

^ , 7n f+ia * t co » r-r -< r t u o «j 
N £ *« fc -r * J CO® 
a*# < t.g.C'i-t'*', 

fiJotu< fc^oT 

fc, 


6, SI*HHco#tJ|W'J&®lc:*S. 

;n7n/7Ali, SUOJTSrfflC' 
*-£/,. ^ *ia‘jjijtfi<o;£;i£i: * -3 
< it 7 i: - *T+ **, 
otli, -**£*>;tfi£lc®-0'± 
1*. ami: 3 L * 

i-. znikfrLfrtZlt, *fe«r 


**i 

a* o i=**itf**u± 3cof$ilS:t Lt 

tKi ^Tl". 

dco-Ta r^Aii, ;*i<op6g!L 
tzU&X, *1*100 tX-nmVii: s 
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